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Introduction 


The Veda provides base for Dharma Its tradition is a way of life The oral 
tradition of the Vedic culture were recorded m four Vedas- Rgveda, Yajurveda, 

4 

Samaveda and Atharvaveda But there were several vedic schools, each with its own 
texts ( samhitas ) and supplementary texts ( Brahmanas, Aranyakas and Upamsads ) The 

t 

Vedas have six ancillary disciplms named as Vedangas or ‘limbs of Veda’ 

The Vedangas, an important group of literature constitute an important source 
m the history of science m ancient India This is evident from such subjects as- 
phonetics (siksa), ritual ( kalpa ) grammar ( vyakarana ), etymology ( mrukta ), metrics 
(chandas ) and astronomy (jyotisa) 

The Kalpa concerned principally with the rituals constituting chief contents of 
the Brahmanas The Srauta which is one of the branch of Kalpa deal with Srauta 
sacrifices abundantly discussed m the Brahmanas and are naturally concerned with 
direction for the laying of the sacrificial fires, like ‘a gnihotra' , the New and 
Full-moon, the seasonal, the soma and other sacrifices These are important source 
for the understanding of the Indian sacrificial cult 

Sulbasutras which are the branches of Srautasutras deal specifically with rules 
for the measurement and constructions of the various sacrificial fires and altars 
Consequently these involve mathematics, geometry m particular Thus Sulbasutras 
constitute an important source of Veda, and possibly the earliest, mathematical source 
in India 

The word i Sulba ’ means a ‘cord’, a ‘rope’, or a ‘string’ and its root ‘Su/b’ 
signifies ‘measuring’ or act of measurement Therefore, the name of the title itself 
has some special significance ‘ Sulbavid ’ as mentioned m Manava Sulbasutra (10 1) 
means, ‘one who has taken up measuring as profession’ That means, Sulbavid is the 
equivalent word for the geometrician Hence, Sulba itself the earliest name of 
geometry or Sulbasutras may consider as the ‘book of geometry’ 
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But Sulbasutras also involve the constructions of various sacrificial fire-altars 
and consquently involve, the technology of civil engineering The fire-altars are 
constructed by burnt bricks with a fixed number of bricks and with a specified area, 
m different layers involves the ideology of structural planning and a systematic way 
of construction of brick-building, with perfect measurements 

In the First chapter, I explained briefly how the mathematical knowledge and 
the tiadition of sacnficc was developed before the Sulbasutra period 1 understood 
that, the ancient sages did not neglect the malciial sciences Mathematical knowledge 
in the vedic pcnod of study arc mainly- (1) Lipi or Lckha (alphabets) (2) Rupa 
(diawing and gcomctiy) (3) Ganitha (mainly anthmatic and algebra) The development 
of these three subjects were found in the penod of Sulbasutras 

The Veda was the mam source of Yajna (or sacrifice) and ‘Agni’ is described 
as the ‘God of the sacrifices’ The concept of Yajna has greater significance This is 
achieved by the performance of sacrifice without any mistake or irregularity This 
leads to the ongin of Sulbasutras Thus the Sulbasutras arc the manuals for the 
performance of sacrifices and these found separately as like Baudhayana Sulbasutra, 

mm * * * 

Apastamba Sulbasutra, Katyayana Sulbasutra, Manava Sulbasutra etc 

The Second chapter, mainly deals with the definition, meaning and date of 
Sulba There is an uncertainty regarding the date of Sulbasutra However, Baudhayana 
Sulbasutra was the oldest and date of Baudhayana Sulbasutra believed to be at 800 
B C followed by Manava Sulbasutra 750 B C , Apastamba Sulbasutra 600 B C , 
Katyayana Sulbasutra which is the latest and belongs to be 300 B C 

In the Third chapter, units, instruments found m Sulbasutra and tools of Yajh 
are discussed Angula is considered to be the standard unit, and all other units are 
derived from this standard unit It is surprising that unit l hasta , is popular m the later 
penod, not mentioned in Sulbasutras 

In the Fourth chapter, I have analysed the different types of Vedis and their 
measurements The layout of different vedis involves selection of proper ground, 
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planning, designing the sketch, measurement etc All these involve a systematic 
procedures like, construction of building m modem days 

In the Fifth chapter, where 1 analysed the construction of various citis It 
involves geometrical operations of more complex nature The construction of citi 

4 

follows the placement of bricks m different layers The different sizes of the bricks, 
its measurement, its placement m a definite order shows civil engineering technology 

f 

along with perfect calculations The drawings of citis look like architectural designs 
Eventhough number of bricks, its placement, area of bricks may differ but the total 
Aica of the citi icmains constant (i c 7 V 2 sq purusa) This shows the intelligence of 
the people in Sulbasutia period Thus Sulbasutra may be considered as the part of 
history of engineering and technology also 

In the Sixth chapter, the famous mcthametical theorem namely, Pythagorus 
theorem analysed m comparison with ‘ Bhujakop-kama nyaya’ of Sulbasutra There 
is no doubt that the theorem of Pythagorus was mentioned by Bodhayana and 
Apastamba in general form Since the date of Bodhayana (800 B C ) was known to 
be older than the date of Pythagorus (540 B C), it must be named as the ‘Theorem 
of Bodhayana ’ 

In the Seventh chapter, the value V2 and it was discussed in detail The value 
of V2 was perfect upto four decimals (V2=\ 4142157) This shows the degree of 
accuracy gained by Sulbasutrakaras m raethametics The value of tz according to 
Bodhayana was 3 008 which is also very close to the modem value of 3 14 

In the Eighth, the last chapter, I compiled almost all methametical theorems 
which were directly and indirectly found m Sulbasutras The' transformation of 
geometrical areas are considered to be higher analytical geometry in modem 
mathematics 

Thus, the Sulbasutras have an important place m the history of Indian Scientific 
Thought and development The learned scholars should not neglect the actual thoughts 
found in Sulbasutras and I feel that still these rules have their relevence in the modem 
world 
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Vedas and Vedangas : Place of Sulba 

Introduction : 

‘Veda is the source of l dhanna' and the tradition and practice of those persons 
who know the Veda 51 The word ‘Veda is derived variously from the foots ‘vief and 
l vidlr > means ‘to know’ (vijhane) and to obtain (‘vidlr lithe, vmda praptau) 2 Thus 
Veda is considered as the treasure-house of knowledge The Veda is tradition and 
way of life Yajnavalkya declares that ‘Veda, traditional lore, usages of good men, 
what is agreeable to one’s self and desire bom of deliberation, this is traditionally 
recognised as the source of ‘Dharma ’ 3 Thus the deep study of Veda makes to 
understand the nature and the evolution of the thought process 

The core of this Vedic tradition were recorded m four Vedas, namely, ‘Rgveda, 
t Yajurveda\ ‘Samaveda’ and ‘Atharvaveda ’ But there were several Vedic schools, 
each with its own texts (the ‘ samhitas ’) and supplementary texts (‘ Brahmanas’, 
‘ Aranyakas ', and ‘ Upamsads ’) 4 

This Vedic tradition recognises that, physical sciences are not the only means 
of knowledge, but also inner spiritual sciences The physical development should not 
make us blind to the icalitics of the mind and spirit The aim of Vedic sages was 
realization of inner spiritual life Therefore, it is said that m ancient India no science 
did ever attain an independent existence and was cultivated for its own sake Whatever 
of any science is found in Vedic tradition is supposed to have originated and grown 
consequently with the primary object of helping of the Vedic rituals ‘Thus Vedas 

1 ^ dfihtlH. I *r II-6 

2 TOTOip-, Vol iv, P 467 

3 s gfcTs ^ fSprerc-ws I 

to 1-7 

4 Table -1 (Classification of Vedic schools) in Appendix I 
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considered as only spiritual books having some recital hymns But there are several 
evidences to prove that Vedas are not only filled with deep penetrating spiritual 
knowledge but equally piercing and systematic knowledge of the material world, in 
a most scemtific way 

4 s 

For example, 

In the Chhandogya Upamshad, when Narada approached Sanatkumara to teach 

* 

him, Sanatkumara asked him to inform whatever he has already studied Answering 
this question Narada gives a long list of the subjects already studied These mclude- 

‘ Itihasa, Purana, Rasi (1 e Mathematics), ‘ NidhP (1 e Mineralogy), ‘ Vakovakya ’ 
(1 e Logic), ‘ Ksatiavidya ’, (1 e Political science and warfare), ‘ Naksatravidya’ , (1 e 
Astronomy), ‘ Bhutavidya,’ (1 e Physical sciences), ‘ Sarpavidya,’ (i e the lore dealing 
with the snake - serpent-lore) and so on 

- ’TTTtss^T . I (vn, 1, 2, 4)] From this it is clear that a large number of 
modem science subjects covered as early as the ‘Chhandogya Upamshad’ (i e 900 
B C -500 B C) Hence ancient Indian sages did not neglect the physical sciences 

Mathematical knowledge in Veda Period : 

Mathematics represents a high level of abstraction attained by the human mind 
In India, mathematics has its roots in Vedic literature which is nearly 4000 years 
old 5 The Brahmana literature (c 2000 B C) which follows the Vedas, advances in 
Mathematics like m Geometry and Algebra The mathematical genius of the ancient 
Indians was mainly computational and leads to spectacular achievements m geometry 
Thus their mam subjects of study are (1) l Lipi ’ or l Lekha' (alphabets), (2) ‘Rupa’ 
(drawing and geometry), (3) ‘Gam fa’ (arithmetic) Eventhough, religion being prime 
avocation of the earlier Indians, we have to show that m course of time the physical 
science like Mathematics out grew their original purposes and they were cultivated 
in adjunct to ‘para vidya’ (or spiritual knowledge) 

There are a number of evidences to show that the knowledge of geometry is 
5 R C Majumdar, Proceedings of National Institute of Science of India (NISI), 18, P 331 
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originated from the Vedic period itself The chariot of ‘Asvinlkumara’ was triangular 
having three seats and three wheels 6 Two type of wheels for chariots are mentioned 
A wheel formed of hub, spokes felly rim another is the solid one The chasis of 

I wheels generally have five spokes with felly 7 The metallic rim was provided around 
felly 8 The solid wheel, have three mam parts- central hub (‘naWn’) upadhi and 
‘ pradhi 9 The ‘nabhi’, felly and the central hole must be concentric the Rgvedic 
people may, therefore, be knowing the construction of^drawmg concentric circles of 
desired diameters The names of chariot makers that occur m the Rgveda are Bhrgu, 
Rbhus, Tva§tr and others 10 Wells were covered by the owners 11 Depending upon 
the shape of the well, knowledge of geometry is required for preparing the cover to 
the mouth of a well 

! By the time of Yajurveda, the number and variety of chariot that were 
manufactured and were increased to such an extent that a separate guild of 
chariot-makers (‘ Rathakaras’) was developed 12 In the Atharvaveda the layout of the 
house on the ground was also mentioned 13 The builders of the house used to be 
different from the owners 14 

j A few geometrical terms also found in the three Vedas le Rg, Yajus and 
Atharva, are as follows 

| The first ‘mantra’ of ‘Purusasukta’ is- 


! 6 ^tswfts I (Rv I, 34 2), Fto -|>l ftfcTT I Rv 1-1182) 

7 'PfR ^ 1 (Rv II, 18 4) 

8 3RT5r^fiTs crftmspijcr I Rv 1 32 15 also 1 141 9 

9 (Rv. 1 139 3) | R V 188 2 

10 (Rv IV-16 20) 

T4RI (Rv X 39 14) 

11 I (Rv 1-55 8) 

12 I Yv 1627 

13 Av IX 3 16,17 

j 14 iln 5 47f^f5RTT^C(l Av IX-3 9 
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Rv X 90 1 

‘Sahasra’ (^W) itself denotes thousand while ‘ atyatistha ’ is a mathematical 
term indicating ‘remained over’ or remainder after subtraction The word ‘ angulam ’ 
mentioned may have the meaning as the unit of length measure ‘ angulam ’, rather 
than fingers 

t 

In the tenth ‘ mandah ’ of the Rgveda, 15 the word ‘prama’ means measure, 
‘ paridhih ’ means circumference and ‘ Pranga ’ means triangle The idea of dividing a 
circle into 360° may have been developed from the Rg vedic period One of the Rk 16 
conveys that ‘The follies are twelve, the wheel is one, there are three hubs but who 
knows it 9 Within it are collected three hundred and sixty spokes, which are as it 
were, moveable and immoveable 

All the above examples show that, the mathematical aspects are as early as 
Rgveda itself There are many arithmetic terms were found m the Rgveda, the 
Yajurveda and the Atharvaveda The figures and values were fixed at the time of the 
Rgveda So the figures may be listed with their increasing order as below 
One year (1-110.4) 

Ninety four (1-155.6) ‘Wcl^g 

Ninety nine (1-54.6, 1-84.13) ^rf^Tg ^rfcPT 

3309 gods (in-9.9) wr sft wenftr 

30,000 (IV-30.21) wm f%?RT 

One lakhs (II-14.6) ?Tcf WSTR 

Many lakhs (II-14.7) STcPTT 

I Rg x 130 3 

Rg 1-164 48 
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In Purusasukta (Rv 1-90 3) the subtraction of quarter from one is given as three 

quarters Mathematically it is correct [1-1 =4-1=3 j 17 The ‘ Maitrayani Samhita 

4 T~ 4 

(3 7 7) 18 mentions about several fractions Vi6 is ‘kala, kusth’ = V 12 , ‘sa pha’ = Vs 
and pada’ = V 4 These names of fractions referred m context with bargaining for a 

4 

price of material (here it is ‘Soma') to be purchased The price of the material is 
mci eased step by step Therefore they are naming the fractional numbers in an order 
This shows that, the operations like sum, subtraction of fraction would be quite 
common and of every day use at that time 

In the Yajurveda the series of odd and even figures are mentioned The odd 
figures are- 1, 3, 5 .31, 33 19 Similarly even numbers are- 4, 8, 12 upto 48 20 

The senes of fraction is given as V2, IV2, 2, 2V2, 3, 3V2 and 4 21 In ‘Satapatha 
Brahmana’ the fundamental 22 mathematical operation is found The division of 
thousand by three gives 333x3+1 The problem of dividing thousand by three is in 
a poetic way The ‘ Taittiriya Samhita’ says only gods, Indra and Visnu could succeed 

f 

in solving this But solution is given in ‘Satapatha Brahmana’ as mentioned above 
In the Atharva Veda very large figures like ‘sahasra’, ‘ ayuta ’, ‘nyarbuda’ ’are used 
as if they were very common Actually these large figures are used in praising the 
god Indra But the numbers taken into consideration with prescribed manner as 


17 

18 

19 

20 
21 

22 


(Rv 1-90 3) 

TOlpter Hfrr '+ 3 u iiRf l t wrt ct « 61 u iift 

(3 7 7) 

1 1(1824) 

1 (Yv 18 25) 


•srfSrsa- # -zrft ^ t ^ 'renter ^ *r t f^nr ft *r t 

(Yv 18 26) 

T&rra ^T1F J [ ^91 d ipM MkIM l^l cfill d 3 4 4 4 fed) 4 s* 

3ft 9ra#r wfcT^rdttsMfer ts sRnfa gqfer ^rr^rr l 

S Br IV-5 8 1 
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‘ sahasra - 10 3 , 10xl0 3 -which is ‘ ayuta’ (10 4 ) and 10 5 is ‘ nyarbuda’ 23 It also appears 
that decimal system was in vogue at the time of the Atharva Veda 24 

From the above evidences it could be stated that Vedas contain the methametical 
sciences like arithmetics and number system These arithmetic and algebric numbers 
originated m connection with the construction of the altars for the Vcdic sacrifices 
The expression ‘yajfia’ has a great antiquity and we find it employed even in the 
early hymns of the Rgvedic collection In Purusasukta of the Rgveda we read that 
the gods who were first created performed a sacrifice 25 The sacrifice was for them 
an instrument as well as their objective and out of this pre-mordial sacrifice, the first 
principles of life were formed 26 The word ‘yajn a’ has a wider range and more 
purposeful than a sacrificial rite Among other synonymous expressions which 
emphasise the aspect of offering are ‘sava’, ‘ makha’, ‘isti’, ‘savana’, ‘homa’, ‘ aharea’ 
and ‘havana’ 27 The word ‘adhvara’ means a sacrifice, where violence is avoided 
(‘ a-dhvara himsa karma’) 

Vedic Sacrifice and its importance : 

The Vedic sacrifices are mainly of three classes- ‘ Nitya’ (or indispensable) 
Naimittika (or intentional) and ‘ Kamya’ (optional) The performance of the ‘nitya’ 
sacrifices and naimittika arc obligatory upon every Vcdic Hindu But it is not so with 
the sacrifices of the third kind For, they arc to be performed each with the sole 

23 »rrar «id'414w I 

$4 51 d yI4 qcl Wp\ SESJ'TTI 11 (Av VIII-8 7 } 

5TFRTT: mf WK 11 

II (VI-25 162) 

25 1 Rg X-90 16) 

26 (X-9020) 

Ml61 ftW I A K P 103 SI 418 
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motive of achieving a special object Those who do not aim at the attainment of any 
such object need not perform any of them The relevance of sacrifice is based on the 
assumption of his being the leader of all the gods and the fore-runner 28 and the first 
divinity to arrive in sacrifices The very first ‘mantra’ m the Rgveda is m adoration 
of Agm 29 who is described as god of the sacrifice Agm is all-pervading and ever 
picscnt, he has three forms according to the Rgveda 30 as ‘ batfabanala’ (WfM) in 

t 

the ocean, as ‘ aditya ’ m the heavenly firmament and as ‘ vaidyutagm' (the 
thunder-bolt) in the mid region He was brought from the high heavens to the earth 
and he is hidden in the earth, he is the controller of all things and indeed he becomes 
the visible god when the sacred fire (‘ yajakagm ’) is set up on the sacrificial platform, 
1 e * Vedi ’ 31 The Atharva Veda speaks of ‘yajna’ as the chariot of the gods (^RTT) 
The four directions are the mules yoked to it, the ‘ purodasa ’ offerings are the hooves 
of the mules, the mid region is the body of the chariot, the sky, and the earth are the 
side wmgs, the seasons are the rems that regulates the mules, voice is the hood of 
the chariot and the inter-spaces are the grooms that go with the chariot (8 9 22) 32 
There is interesting narration in the Rgveda where Agm is compared to the rim of 
the wheel (‘nem/’) which surrounds the wheel, Agm pervades all the acts performed 
by the penests, even as the rim pervades the wheel 33 Therefore Agm is identified 
with yajna If the yajna is referred to as the birth place of Agm, 34 the yajna is also 
described as Agm himself 35 The Krsna Yajurveda Samhita gives a detailed account 


28 I Nirukta, 7, 14, 4 

29 Rv 1-1 1 1 

30 sftf&r «1MI MR^fci arcq-1 Rv 1 95 3 

WtcfTTFPF: 11 Rv 203 1 

32 3iw| 

WWjm TO dl &l I: Av 8 9 22 

33 Rv 2 5 3 

34 Rv 1-140 1 
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of the various benefits that result from the performance of a sacrifice Among such 
benefits are abundance of food (^T) 36 wealth (5RR) effcciency in work, mental 
application (ffeffcT) light of knowledge (Wild), bodily vigour (sffcTCf) longevity 
health (aFTFET), happiness (Slfr) fearlessness (3T*PT) friendliness (3p#T=F{) 

4 

and sound sleep (frW siidHfr) The sacnficer prays that this life may become worth 
while by the sacrifice that he performs The symbolism of sacrifice is really 

t 

self-sacnfice-givmg oneself up, but for purposes of more effective regeneration We 
have in the same text another account explaining the significance of yajha, they i e 
priests kill during the sequence of crushing (srf^pPFT) and create again during the 
subsequent sequence While it is being destroyed, it is bom again, and this is yajha 37 

The three types of Agnis : 

In the sacrifice it is said that the Agm kindles the Agm, 38 which is symbolically 
enacted in kindling the ‘ahavanlya’’ fire from the ‘ garhapatya ’ fire in accordance with 
Rgveda There is mention m that work of three places of the Agm 39 Though we do 
not find there any specific mention about the relative size and shapes of these altars 
these three places of the Agm imply the ‘ Garhapatya , Ahavanlya ’ and ‘ Daksmatya ’ 
It has been shown by Oldenberg that those three fires are earlier than the Rgveda 40 
According to Subodh Kapoor 41 the "three places" of Agm doubtlessly imply the 
4 Garhapatya, Ahavanlya’ and ‘Daksmatya’, because the mention of ‘ Garhapatya ’ a 
fire by name m the Rgveda itself 42 But it should be made clear, there is no particular 


35 I $ st 1 16 

smja-# 1^^921 

37 tnfrr tmlPl (X-90 20) 

38 3lRMlR): wlhwct I Rv 1-12, 6 

40 Oldenberg Religion Des Veda, S B E Vol XXX No 2 P 348 

41 Ancient Indian Sciences, Vol 1, Ch 9, P 111 

42 WJTWfftfrr I I 1-15 12 
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rule for the construction of the altars in the Rgveda We cannot indeed reasonably 
expect to find such a rule there, when we remember the nature of that work However, 
there were then learned experts to do the construction of fire-altars An expert in that 
science is called ‘ Agnici f (or the constructor of the ‘ Agm ’ or Fire Altar) 43 

4 

We next turn to the Yajurveda which has very rightly described the ‘tretagm’s 
The ‘ garhapatya’ fire means household fire which is regarded as the foremost (^<Hcff) 
representing human being on earth The ‘ahavaniya’ fire is symbolic of sun in the 
cellestial region where gods abide 44 The i daksmagnf is symbolic of the manes (f^Tcf) 
and evil spirits who dwell m the mid region This represents the wind-god (TFJ) 45 
Thus the three fines which are employed in the ritual known as ‘ agm-hotra ’, represents 
Agm (on the earth, ‘prthvi’), ‘Surya’ (the agm m the mid region- ‘ antanksa ’) or 
moon (as the light of the manes) declares that the three fires are the three worlds 46 
If a person who maintains the three fires is called ‘ Vaitamka, Pahcagm' 1 is the person 
who tends two additional fires ‘ Sabhya” to be placed m an assembly or ‘sabha' and 
1 avasathya ’ to be placed m a rest house The fire for sacrificial purpose is always 
produced by rubbing or churning the dry firewood (3Rf%) from trees like l sami' and 
‘asvattha ’ 47 

Types of Sacrifices : 

The yajna’ is of many kinds, depending upon several details like the purpose 
for which it is done Usually sacrifices are classified into two groups- (i) ‘srauta 
yajnas ’ and ‘ grhya yajnas' (also called ‘ Pakayajnas’) The latter are much simpler 
than the former, and involve boiled ‘cam’ as oblations offered to the house-hold fire 
(‘ grhyagm ’) The mam varieties of ‘ Grhya Yajnas' are- (l) ‘ Aupasana ’ (aflMl'HHl) 
‘homa’, (Ti) ‘ Vaisvadeva parvana' (jli) ‘Asfaka’ (iv) ‘ Masi-sraddha' (v) ‘ Sarpa-bali ’ 

43 dRifh <iRai V-7 6 1 

44 t^t ^FTT3TTf^fhTI Tai Sam, 1-6 7 1 

45 SBr 14 8,12 1 

46 I Tai Sam 1 1 8 

47 spfrrofcfil I Tai Bra 1,1,9,1) 
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(vi) ‘ Isana-bali (fwFT) 48 The ‘srauta yajnas ’ are of two major kinds- ! havir-yajnas' 
and ‘ soma-yajhas ’ The oblations in 1 havir-yajnas’ are clarified butter -ghee- (‘ajya’) 
boiled preparations of rice, barley or wheat (‘caru’), the faggots of selected trees 
(‘samidha’) etc, whereas oblation in the ‘ soma-yajhas’ is the soma-juice, which is 
also drunk later by the “yajamana' and ‘ Rtviks ’ 49 

Each of, these two kinds has seven varieties (known as ‘ saptasamhita') The 
seven 1 havir-yajnas' are also called ‘ isps’ (lf%), they are ‘a gnyadheya, agm-hotra, 
daisa-pumamasa, agrayana, caturmasya, daksayana' and ‘sautramam 50 But ‘Gautama 
Dharmasutra’ 51 have lists as follows ‘ Agnyadheya ', ‘ agnihotra ’, ‘ paumamasV , 
‘ amavasya ‘ caturmasya ‘ mrudha-pasu-bandha ’ and ‘navesti’ But Gopatha 
Brahmana has different list ‘ agnyadheya ‘ agnihotra‘paumamasi', ‘amavasya 
‘ caturmasya ‘ mrudha-pasu-bandha' and ‘navesp’, according to the latter text, while 
the former text substitutes ‘daksayana’ with ‘ mrudha-pasu-bandha' 52 

The soma-yajnas are- agnistoma, atyagmsfoma, ukthya, sodasin, vajapeya, 
atiratra and aptoryama Some sacnfices are allowed only for the ruling princes like 
‘ asva-medha' (performed by an emperor to get rid of his sms and achieve 
soveremghty), 'raja-suya' (performed by the ruler to assert his superiority in the 
realm), ‘sarva-medha' (performed by one who is the sole monarch), ‘ purusa mcdha’ 
(involving human sacrifice) ‘ aindra-mahabhiseka’ (for obtaining special energy and 
extraordinary qualities) and ‘ vajapeya' (which is meant to confer upon the performer 
superior strength and divinity ) 53 The soma-yajhas are prescribed by all the three 


48 Apastambha - Paribha§asutra 1 4 6 

49 Gauthama*Darmasutra, 1 8 10 

50 Sayana Commentary on Aitareya Brahmana, 5 7 

51 Gautama Dharma sutra, 1 8 20 

52 Gopatha Brahmana, 1 523 

53 Sukla Yajurveda Samhita, chapters- 4 to 8 and chapter 9 & 10 These chapters explains 
these concepts in detail 
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Vedas (Rg, Yajus and Sama) whereas some sacrifices like darsa-pumamasa by two 
Vedas only (Rg and Yajus) 

All sacrifices have three aspects ( 1 ) ‘ uddesa’ (intention), viz the God for whom 
the sacrifice is meant, (I) ‘ Tyaga’ (what is given up), viz the offerings or the ‘havis’, 
and (ii) ‘ praksepa ’ (the prescribed spot or particular fire where the offering are 
delivered 

t 

Vedangas - Its importance : 

The Vedangas, (or limbs of the Veda) that important group of literature often 
referred to as the appendages or limbs of the Vedas, constitute an important source 
m the history of science m ancient India These branches of study arose within the 
Vedic schools themselves as a necessary condition for mastering the Vedas 54 This 
six limbs of Veda are- ‘siksa’ (phonetics), ‘ vyakarana ’ (grammar), ‘ chandas ’ (metrics), 
' mrukta ’ (etymology), ‘ jyotisa ’ (astronomy) and ‘ kalpa ’ (ntual) 55 This class of 
literature was written m a form of expression characterised by great precision, brevity 
and economy of words, the like of which may not be met with m the entire literature 
of the world 56 The style has been developed to sum up only the pith of the learning 
m short sentences using nouns often compounded at great length and avoiding the 
use of verbs as far as possible This style, most commonly known as sutra style 
became a dominant feature of the various branches of Vedangas Therefore the age 
of the Vedangas was considered assutra period (i e 800 B C -200 B C ) 57 

Kalpasutras : 

As I said already, Kalpa is one of the branch of Vedangas Since this work is 
composed in the form of sutras (aphorisms) it is also named as ‘ kalpasutras ’ These 

■i 

were concerned principally with the rituals constituting the chief contents of 


54 

55 

56 

57 


Ijzpt BPTFf^r: sftr iPT 1 HTT ST P 63 

Rrarail'WI I 

t: II 



^ ^rf^tII P4 


R C Gupta Students Bntanmca, Vol 6, Pp 321-334 
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Brahmanas, are supposed to be the first Vedanga to have received systematic 
treatment 58 It is said that "the scripts m which rites and rituals regarding Yaga s and 
Yajhas are described are called Kalpasutras Thus kalpa has paramount importance 
m understanding the Vedic rituals 

Kalpasutra deals With the rules and methods for performing vedic rituals, 
sacrifices and ceremonies In Krsna-yajurvcda samhita (ch 18 9 21) there is a word 
‘ Kalpantarri’ which is used in the,sense of ‘benefits’ A tietailed account of the various ' 
benefits that result from the performance of a sacrifice 60 The sacrificer prays that 
his life may become worth while by the sacrifice that he performs 

A distinction is drawn between Kalpa and Kalpasutra by Tantravarttika 61 The 
word Kalpa (or rather Kalpasutra ) is used m two senses, one comprehensive including 
the aphoristic works on Vedic ritual, on the domestic ceremonies and also on law, 
government and administration of justice, the other sense covers only those aphoristic 
works that deal with Vedic sacrifices and matters related therto If the first sense is 
taken then Kalpasutras are classified into three classes, 62 viz (1) Srautasutras that 
deal with solemn Vedic sacrifice, mentioned or discussed m the Vedas and Brahmans 
(2) Grhyasutras that deal with domestic ceremonies such as ‘ Upanayana ’, marriage 
and with daily and periodical rites and employ mantras for them mostly from one 
‘ sakha’ of the Veda (3) Darmasutra that treat of some of the topics dealt with in the 
Grhyasutras but add provisions on matters concerning economic life, politics 
government, civil and criminal law A complete kalpa m the first sense should cover 
all the three divisions It is highly doubtful whether each Veda sakha had originally 
a complete set of three kinds of works covered under the Kalpa 63 There is no 

58 Wmtemitz, I pt 1,237, also see Sen, Chapter on ‘A survey of source materials’, A Concise 
History of Science in India 

59 wurnift snrfrrT: I Kalpasutra, P 8 

60 Ml u il UsH '0*tj SflcHI Utd WcfR. Wf 11 

61 On Purva MImamsasutras, 1-3 11 

62 Sometimes Sulba is taken as fourth class Wmtemitz- A Concise History of Sciences in 
India, P 26 

63 ‘India of Vedic Kalpasutras’, P 82-84 (Doctoral thesis by Dr Ram Gopal, 1959 
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dharmasutra completing the Asvalayana srauta and Grhyasutras, no ManaVadharma 
sutra has yet come to light, though the Manavasrauta and Grhyasutras are found In 
the same way we have sankhyayana srauta and Grhyasutras but not sankhyayana 
dharmasutra It is only m the case of Baudhayana, Apastamba & Hiranyakesm 
sutracaranas that we have a complete kalpa tradition with its three components of 
srauta, grhya and dharmasutras 

Before proceeding further about srautasuktas a few preliminary remarks must 
be made Ancient Sanskrit writers and modem historians of Sanskrit literature divide 
ancient Sanskrit works into three groups viz, the Vedic Samhitas (Rgveda, Yajurveda, 
Samaveda and Atharvaveda), the Brahmanas (including the early upamshads like the 
Brhadaranyaka) and the sutras The first two groups together constitute Veda or 
sruti 64 Sutras are not Vedas, but many of them are connected with the Vedas and 
contain numerous mantras But still the sutras (srauta, grhya & dharma) are found to 
be in later class 

Today 13 srautasutras are available 65 They are Sankhyayana and Asvalayana 
srautasutras of Rgveda Samhita, Katyayana Srautasutra of Sukla Yajurveda Samhita, 
Baudhayana, Apastamba, Hiranyakesi, Bharadvaja, Manava and Vaikhanasa attached 
to Krsna Yajurveda Samhita, Masaka, Latyayana and Daksayana attached to Samaveda 

¥ r 

Samhita, and Vaitana Srautasutra of Atharveda Samhita The Sulbasutras have been 
developed as an adjunct to different Srautasutras (See Table - 1 m Appendix I) For 
example, Dr Caland m his monograph (1903) ‘ Uber das Rituelle sutra des Bodhayana ’ 
gives on p 12 the contents of the Bodhayanasutra (totally) as follows 

Prasnas I-XXI Srauta, XXII-XXV Dvaidha XXVI-XXVIII Karmantra XXIX- 
XXXI Prayascitta XXXII Sulbasutra XXXIII-XXXV Grhyasutra XXXVI Grhya 
prayascitta XXXVII Grhyaparibhasa XXXVIII-XLZ Grhyaparisista XLII-XLIV 
Pitrmedha XLV Pravara XLVI-XLIX Dharma 66 


64 I Purva MImamsasutra, II-1 33 

65 Apastamba srautasutra - introduction 

66 Dr Calanel edited nineprasnas of srautasutra for the Bibliotheca Indica series, Calcutta 
(1904) 
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So if we consider the contents of the ‘Baudhayanasutra’, the 32nd section or 
prasna the Sulbasutra Similarly if we consider the contents of ‘Apastambasutra’ 30th 
prasna is sulbasutra, the first 24 prasnas contain the treatment of srauta sacrifices 67 
By seeing this, one would accept as many number of srautasutras equal to samhitas, 
but that is not the case' Similarly, Sulbasutras available today are much lesser than 
the number of Srautasutras and Samhitas No sulbasutra attached to Rgveda and 
Atharva Veda Samhita is available today 68 Only one Sulbasutra namely, Masaka 
attached to Samaveda Samhita is being referred to 69 One Katyayana Sulbasutra 
attached to Srautasutra of same name of Sukla Yajurveda Samhita is found mentioned 

i 

Four Sulbasutra namely, Baudhayana, Apastamba, Vadhula and ' Hiranyakesi of 
Taittiriya Samhita, two Sulbasutra of Kathaka Kapisthala Samhita all three Samhitas 
attached to Krsna Yajurveda are found mentioned (See Table - 1 m Appendix I) 

Out of these nine Sulbasutras scholars consider four very important They arc 
(1) Bodhayanasulbasutra (2) Apastambasulbasutra (3) Katyayanasulbasutra (4) 
Manava sulbasutra These sulbasutras are available in printed form 70 and other are 
known through references 71 

Conclusion : 

Thus these Sulbasutras which form one of the section of the Kalpa of Vedanga 
constitute an important source in the history of science in ancient India and also 
constitute an important source in the construction of various sacrificial altars and fires 
of Vedic rituals or ceremonials 

□ 


67 History of Dharmasutra, P 53 

68 A Concise History of Science in India, P 1-2 

69 Bharatiya Dharma vs Tatvajnana- Wasneka S B , Ch 3-4, SSPS, P 605-8 

70 SEN and Bag- The Sulbasutras of BSS, ASS, KSS, MSS 

71 Manuscnpt of above four Sulbasutras available in Mysore Onental Library Others are 
found while explaining the Srautasutras 
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Definition, Meaning and Date of Sulba 


Sulbasutras deal specifically with rules for the measurements and construction 

/ 

of various sacrificial fires and altars The very purposerof the Sulbasutras is to meet 
constructional requirements 1 for performing different sacrificial rituals 2 Therefore, it 
is obvious that the Sulbasutras had given only the necessary formulae and statements 
of theorems as a material for the accurate layout and construction of altars but not 
the derivations or proofs of them directly 

In spite of that the proofs and derivations might have been arived by them for 
the theorems, formulae etc Because for the accurate construction of the various fire 
altars previous knowledge of geometry to the highest degree was essential Hence the 
title ‘Sulbsatra’ has special significance 

Meaning of Sulba: 

The title ‘Sulbasutra’ itself a creative name In Sanskrit, the words ‘ Varataka y 
rajju’, ‘sulba’ and ‘sutra’ ‘vati’ have identical meanings 3 

The two words of identical meaning united m the title name "Sulbasutra" Thus 
it should be critically analysed first The word ‘Sulba’ is derived from the Sanskrit 
root Sulb meaning ‘to measure’ 4 and it is a ‘ ubhayapada ’ (1 e both ‘ Parasmai- 
padi’ and * Atmanepadi’) ^-qfcT-ct). It has other meaning as ‘to give, bestow, 

1 Especially the layout for the different sacrifices 

^sPr nFpzrr trft*rFT ^ ^ 

qfciHK r lH. II - 31T ^ ^ 

3 ('T) ( 5 ) ^ (#) 3W^FT?Ts, P 216 

Sansknt English Dictionary -VS Apte, P 610 

4 ^Tnpr+^C I 5P*T (7 7 +3TT 7 -^qRf -ipqt) lywjqRf 'jRpfT 

MR-HtRi ^wiRi ^TSc^Pfs I P 
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or to send away or dismiss’ (^), (1 e Neuter) means a rope, sting or a sacrificial 
rite or act 5 It also means ‘a rule, law, or an institute and hence its etymological 
significance is measuring or act of measurement’ According to Nagcshwara Shastri, 
Sulba is ra terms of ‘preparation’ It is preparation for the sacrificial fire 6 In Sanskrit 
the words sulba and rajju have the identical significance which is ordinarily ‘a rope’, 
‘a cord’ or ‘a string’ But these two words have special consideration In Katyayana 
Sulbasutra 7 some Sanskrit words are mentioned which looks like mathematical words 
* Sankhyajna’ means one who was well versed ra numbers, ‘ parimanajna ’ is he who 
is expert in measuring ‘ Sama-sutra mranchaka ’ means uniform rope-stretcher, the 
Sulba is "Sulbapariprcchaka" In Manava sulba a word ‘ Sulba-vuT 8 is defined In 
Sulbasutras we indeed find meantion of three kinds of measure- linear, superficial as 
well as volummal having the game epithet ‘ rajju ’ or sulba This ‘cord’ is used to 
construct sacrificial altars as a measuring tape or like a building constructor who use 
cosd for proceeding to get the vertibral column 

This sulba or measuring tape was prepared from s'ana 9 (a kind of hemp) or 
balvaja 1 ® or newly prepared from munja 11 or kusa The specification for the cord to 
be used for measuring length are given later ra detail 12 

The term sulba did not occur in the Vedas The word "rajju" appeared m the 
Satapatha Brahmana 13 In sulbasutras both the terms rajju and sulba are found to 

5 Sanskrit English Dictionary -VS Apte, P 560 3jW (^) 10-U 1 To give, bestow 

2 To send away A rope, string or sacrificial rite or act 

6 ASS ill (TffrtraPT) Preface 

7 twi: ’qfarpws 1 

II 

P3 

8 ^<sMM«TTs I 10 1 as lb M S S 

9 Biological name- Cannabis Sativa 

10 Do = Eleusme, Indica 

11 Do - Saccharum munja 

12 Chapter, 3 P 

13 Sat Br 10-2-3 11 
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occur The term rajju also appears m later works 14 Thus as per my observations the 
special word sulba occurs only m Sulbasutras Thus sulba has special ideentity 

Relating to the word sulba, I have already mentioned three words- (1) Sulba-vid 
(2) Sulba-vijnana and (3) Sulba-pariprcchaka 15 "Sulba-vid" which is mentioned m 
MSS 16 taken this word in a geometrical way 

zfT 5I^TR ^18 

^TTffr SRnlt i II 101 

f? it I 

^flnt RFTJcPT 11 Will 

That means, ‘according to the vaisnav a (measure) the geometrician, the 
calculator, the dictator and the one who has taken up measuring as profession are 
always honoured by the "Sulbavids" ’ There is no such word as "Rajjuvid” or 
" Rajju-vijhana" Even m Sulbasutras directly the word l rajju’ occurs not Sulba in the 
explanation Therefore 1 Sulba’ is not a mere a instrument of measuring If the 
‘ Sulbavid ’, means, geometrician, then sulba is the name of geometry itself In modem 
mathematics ‘Geo’ means arc or curve, ‘metry’ means correct perception or 
measurement 17 ‘Geometry’ is the title of the whole branch of mathematics about 
properties of stnght lines, triangles, quadrilaterals, circles etc As I said already the 
word ‘sulba’ is not used which construction of sacrificial altars, m the same way, 
Geometry also usually not used m the play constmctions The school course of 
geometry m mathematics deals with some properties of stnght lines, triangles, 
quadnlaterals, circles etc Simulteneously ‘Sulba’ also deals with properties of stright 
lines, triangles, quadnlaterals, circling the squares etc In modem Geometry 
Pythagorus theorem, Value of jt and surds like 2 and 3 are important, m the same 

14 Artha sastra of Kautilya, P 107 

15 In the previous page 

16 MSS 10 1 11 

17 ‘Hindu and Greek Contnbution to Mathematic Sciences’ Part I Preface, P 3 
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way Sulba states the theorem of Pythagoraeus, 18 value of jz and 2 19 Sulba even 
gives rule for circling square and squaring the Circle 20 which is considered to be the 
higher Geometry With all these evidences, I may conclude that ‘Sulba is the earliest 
Indian word of geometry and Sulba of Baudhayana, Apastamba, Katyayana, 
Manava etc. are the books of geometry. 

Evcnthough sutra is the synonym for the word ‘Sulba’ that in the title 
‘Sulbasutra’, sutra has a different meaning The wordsutra means an "aphorism", or 
"a short rule" That means sulbas are written m sutra style The importance of this 
style is described in following sloka 



Therefore, ‘sutra is a short rule’ with limited words, but with brevity the like 
of which is not met with in the entire literature of the world This style has been 
developed to sum up only the pith of the learning in short sentences using nouns 
often compounded at great length and avoiding the use of verbs as far as possible 
This style of sentences used as memorial rule like rules and formulae m modem 
mathematics Therefore ‘sutras’ of mathematics and ‘sutras’ of ‘sulbas’ also have 
some similarities But mathematicians always give derivations or examples or proofs 
of thesutras, whereas m the case of Sulbasutrakaras given only the necessary formulae 
and statements of theorems and not the derivations of them 22 But now, 
mathematicians or modem English commentators like S N Sen & A K Bag have 
tried to give these derivations and proofs I have assimilated derivations and proofs 
of the those scholars wherever necessary 

18 BSS 1 12-14 

19 ASS 16 

20 BSS 2 9-11 

21 San Eng Dictionary - V S Apte, Pp 610 

22 Only commentators given explanation, not derivations (see Commentators’ list in 
Appendix) 
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Before analysing the subject matter of the sulbasutras I will mention, in brief, 
the mam contents m the Sulbasutras, 1 e sulbasutras of Baudhayana, Apastamba, 
Katyayana & Manava I tried to locate some other manuscripts on these, in vam, I 
have given all sutras of the above four sulbas m the Appendix 23 

4 

The four sulbasutras not only different m number of verses but also in subject 
matter Baudhayana Sulbasutra contains 323 verses distributed over 21 chapters 

mm * f f 

Apastamba Sulbasutra 202 verses, 21 chapters, Katyayana Sulbasutras, 67 verses, 6 
chapters and Manava Sulbasutra, 233 verses, 16 chapters 

Baudhayana Sulbasutra (B.S.S): 

Of all the extent Sulbas, that of the Baudhayana is the biggest and is also, 
perhaps the oldest (It is discussed m the next chapter on date and time of the 
Sulbasutras) It is divided into 21 chapters 24 The first four chapters contain 116 
sutras of which the opening two are merely introductory, sutras 3-21 define the various 
measures, ordinarily employed m the sulbas, sutras 22-62 give the more important 
of the geometrical prepositions necessary for the construction of the sacrificial altars, 
andsutras 63-116 deal briefly with the relative positions and spatial magnitudes of 
the vanous vedis (or altars) The 5th to 7th chapter consists of 86 sutras of which 
the major portion, sutras 1-61, is devoted to the description of the spatial relations 
in the different constructions of the Agnis in general and the remaining portion, sutras 
62-86, elaborates the construction of the two simplest Agnis viz , the * Garhaptya-citi' 
and ‘chandas citi' From 8th to 21st chapter, m altogether 323 sutras, describes the 
construction of as many as 17 different kinds of ‘Kamya Agnis’ of rather complex 
nature In case of some the'description is quite elaborate and minute m details, but 
m other cases it is less so 


23 Appendix II 

24 The Sulbasutras of Baudhayana, Apastamba, Katyayana & Manava Ed Indian National 
Science Academy, P 17-21 
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— ^ 95 

2. Apastamba Sulbasutra: 

It is broadly divided into six patalas Of these the first, third and fifth are each 
subdivided again into these adhyayas and each of the remaining sections into four 
chapters So that altogether the work contains twentyone chapters and 223 sutras The 
first section of the manual, chapters I-III gives the important geometrical propositions 
required for the construction of altars The second section IV-VII describe the relative 
positions of the various vedis and their spatial magnitudes Unlike Baudhayana, 

t 

Apastamba here indicates briefly also the methods of their construction They are of 
course the particular applications of the general geometrical theorems taught m the 
earlier section The remaining sections of the Apastamba Sulbasutra comprising the 
chapters- VII-XXI deal with the construction of the Kamya Agms It is noteworthy 
that almost the same set of geometrical propositions are taught by both Baudhayana 
and Apastamba But the latter has treated of a smaller number of varieties of the 
Kamayas then the former For instance Apastamba teaches onl> one kind of 
‘Rathacakra cit i’ (or the wheel shaped altar) where as Baudhayana gives two 

Of 

3. Katyayana sulbasutras. 

In four sulbasutras, this is the smallest It has other two names, one is Katyayana 
Sulba Parisista other is Katyayana Sulba Parisista It is divided into two parts The 
first part is composed in the style of thesutras as those noted above, while the second 
part- is composed m verses The earlier part is again subdivided into 7 kandikas 
(containing altogether 90 sutras It teaches the geometrical prepositions, the different 
measures employed m the work and the relative positions and spatial relations for 
the different constructions of the Agms This manual does not treat of the construction 
of the Kamya Agms It is because of that subject has been treated m a different 
chapter of the Katyayana Srautasutra The second past comprises nearly about 40 or 
48 verses It gives mamly a description of the measuring tape the gnomon, attributes 

25 The four Sulbasutras (Bau Ap Kat Man) Ed Indian National Science Academy, Pp 
39-54 

26 The four sulbasutras (Bau Ap Kat Man) Ed Indian National Science Academy, Pp 
54-57 
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of an expert altar-builder and also a few general rules for his conduct Some of the 
processes of construction described m the earlier part together with a few other new 
matters, though of comparatively minor importance, also appear there I think the 
title Katyayana Sulba Pansisfa was originally designed for this part and should be 
kept reserved to it, even* now For, it is really a short in appendix to the earlier part, 
the Katyayana Sulba is proper Katyayana observes that the second part, especially 
the recapiterlations in it, was meant to help those who intellects are too poor to be 
able to fully grasp the inner meanings of the compositions m the sutra style Compared 
with the works of Baudhayayana and Apastamba, the Sulba of Katyayana presents 
some interesting features as it exhibits the whole body of geometrical knowledge 
required for the construction of the fire altars m a more systematic manner 

— * 27 

4. Manava Sulbasutra: 

The sulbasutra of Manava is a small treatise composed m both prose and verse 
It is divided into 7 khandas In the first section, description is given on the measuring 
tape, the gnomon, measures, four methods of determining the cardinal dnections and 
also a method of constructing square on a given stnght line It may be noted that we 
do not find m the Apastamba and Baudhayana Sulbasutras any method of determining 
the cardinal directions are already known Katyayana teaches three methods for the 
same, while Manu teaches as many as four The sections II-VI treat on the relative 
positions, spatial magnitudes and also the methods of the construction of the different 
vedls But the Pakayajniki Maruti and Varum vedis which are not included m the 
above mentioned Baudhayana and Apastamba Sulbasutra The last section of the 

r 

Manava Sulbasutra furnished us with some hints about the sacrificial fires It also 
describes the method of the construction of the supama-citi The citi is not find m 
other Sulbasutras But for the head, its spatial magnitudes are the same as those of 
the most primitive citi, the Saptavidha sarathi-pradesa caturasra syena-citi, described 
by Baudhayana and others 

27 The four sulbasutras (Bau Ap Kat Man) Ed Indian National Science Academy, Pp 
58-73 
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5. Commentators on Sulbasutras: 

Several commentaries on the Sulbas are available now Some commentaries,on 
Sulba arc published while, some are unpublished (I have given a list of works on 
the Sulba, in the table - 2, Appendix I) More important manuals are found to have 
been commented upon by more than one commentator 28 We have two commentaries 
on the Sulba of Baudhayana, three on Sulba of Apastamba, six on Sulba of Katyayana 
and one on Sulba of Manava The commentator of Maaava Sulbasutra, Sivadasa, son 
of Narada, a resident of the city of Benaras not mentioned his name on the 
commentary 29 

We find m the text with the commentary on Sulbasutra of Katyayana that 
Mahldhara completed his commentary in the year 1589 AD at Benaras It is also 
stated there, that commentary is based on the Sulbasutra-vrtti of Ramachandra 
Vajapeyi The commentator was an inhabitant of Naimisa (near present day Lucknow) 
He seems to have been the author of several works such as Karmadipika, Kundakrti, 
Sulbavarttika, Sankhyana grhyapaddhati, Samarasara 30 The date of the 
Sulba-sutra-vrtti of Rama is given as 1450 AD Kapardisvami, commentator of 
Apastamba Sulba quoted by Sulapani, Hemadn, Nilakantha etc Now Sulapani lived 
near about 1150 A D He was the teacher of famous Sadgurusisya (1143-1193 AD), 
the author of the Vedarthadlpika Hemadri was the minister of king Mahadeva of 
Devagin and of his nephew and successor Ramachandra (1271-1309) So 
Kapardisvami lived before the twelfth century of the Christian era 31 

Karavmdasvami, commentator of Apastamba sulbasutra indeed wrote a 
commentary on the whole of the Srauta-sutra of Apastamba His time is still very 
uncertain He is found to have quoted, without any mention of name, certain passages 
from the Aryabhatiya (409 A D) of Aryabhata - I (bom 476) 32 So he undoubtedly 

28 See Bibliography, P 

29 See Bibhgraphy, P 

30 Bhand O Inst No 74 of A - 1881-82 C V 41, Pp 42 

31 Introduction Text with the commentary Sulba-vyakhya of Kapardisvami 

32 ASS m 5 (com). the reference is to the Aryabhatiya, n 9 
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flourished after the 15th century of the Christian era 33 Though we are not m a 
position to fix or even suggest any closer upper limit to his time, this limit seems to 
us to be too earlier There is however, one passage m his commentary on the 
Apastamba Sulba which might have taken him as belonging to a very early age I 
shall end with the notibe of these commentators in brief But, there were also other 
commentators on the Sulbas anterior to these commentators who are unknown to us 
now Because, Kapardisvami himself referred tcf' atleast one such anterior 
commentator. My focus is mainly on the subject matter of Sulbasutras and not on 
the commentators 

Ancient Indian Chronology and date of Sulbasutras: 

Chronology is the backbone of history and its knowledge is essential for 
historian dealing with any period, culture, area or subject There cannot be a coherent 
history without a chronological order 

Unfortunately, m case of India the problem of chronology continues to be very 
serious, especially with regard to the pre-historic and ancient periods The dates of 
most of the important events and literary sources are full of serious controversies and 
divergent opinions 34 What to say about the absolute chronology when even a relative 
chronology is not free from challenges 

Serious minded historians have always been worried about the chronic problem 
of Indian chronology, more about the very divergent views held by various scholars 
In 1950 the first significant symposium on history of sciences in South Asia was 
organised at Delhi by INSA 35 (which is also called NISI) At the very outset of the 
symposium, a chronology committee was appointed under the chairmanship of the 
noted historian R C Majumdar 36 It met on November 5, 1950 and after lengthy 
discussions, recommended the following chronological table as a working hypothesis 

33 Introduction Text with commentary, Sulba-pradlpika of Karavindasvami 

34 Gorakh Prasad, Bharatiya Jyotisa (in Hindi) P 46-65 

35 National Institute of Sciences of India 

36 Proceedings of NISI, 18 (1952) P 331 Other members were AS Altekar, PC 
Bagechi, S L Hora, D S Kothan and A N Singh 
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1 Age of the Rgveda 2000 B C -1500 B C 

2 Age of Samhitas and Brahmanas 1500 B C -800 B C 

3 Age of Upamsads 900 B C -500 B C 

4 Vedanga Jyoutisa (present text) 500 B C 

5 Sulbasutras 500 B C and later 

6 Dharmasutras 600 B C - 200 B C 

t 

7 Mahabharata also Manusmrti and Ramayana 200 B C -200 A D 

Recently research scholars have come to the conclusion that the Vedic Samhitas 

weic originated before 5000 B C 

Through a systematic survey of Vedic literature and scientific records Navaratna 
S Rajarama and David Frawley have shown in their work ‘Vedic Aryans’ 37 and the 
origins of civilization as follows 

l) Rg-veda reflects a maritime culture centred on the SarasvatT river when 
it was still a flourishing river (Pp 105-135) 

n) Rg-vedic age must have ended much later than 3750 B C roughly 
coinciding with the introduction of silver m India (Pp 140-190) 

in) The so called Aryan invasion never took place - vedic civilization was 
predominantly an indigenous evolution (Pp 207-208) 

iv) Harappan civilization, the name given to the vast civilization that stretched 
from the border of Iran to Eastern U P to Gujarat and Tapti valley, was 
the continuation of Vedic civilization of sutra period (Pp 276) 

v) The post vedic sutra literature containing the works of Baudhayana, 
Asvalayana, Apastamba & Katyayana must have been in existance 
well before 2000 B.C based on a comparative analysis of vedic 
mathematics and the mathematics of old Babylonia (1700 B C) and the 
Egyptian Middle Kingdom (2000 to 1800 BC) combining this with 

37 Vedic Aryans and the Origins of Civilization, P 9 Ed Voice of India, New Delhi 
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astronomical data lends support to the traditional date c 3100 BC for 
the closing of the vedic age and the Mahabharata war (Pp 289-300) 

The resulting chronological synthesis as summensed by them m Table-5 against 
page 204 is given m the Table - 3, Appendix I 

Thus considering the chronology given above we find that the Sulbasutra might 
have been created between 500 B C to 200 B C Further, R C Gupta, m "Students 
Britanica" 38 has divided the available material into ten stages of the growth of 
mathematics m ancient and medieval India (See Table - 4, Appendix I) In this table 
third stage is the Age of Vedangas or sutra period which is 800 B C - 200 B C 
Therefore this chronology is very much useful m a systematic study of development 
of ancient Indian sciences By analysing the other Sanskrit sources also, we may 
predict the dates of Sulbasutras, that I discuss now 

The date of Sulbasutras may be analysed with literary aspect also Buhler, Keith 
and other scholars tried to find out the dates of Sulbasutras, Baudhayana and Manava, 
both have been considered definitely older than Apastamba, as their archaic style of 
writing would indicate Manava whose works were used by Apastamba wrote more 
or less in the Brahmana style and Richard Garbe considered his sutra as the oldest, 
but, Keith points out, it was before the text of Baudhayana was known 

By considering the dates of later writers like Panmi, Katyayana and Patanjali, 
we may arrive at the dates of Baudhayana and Apastamba Here again, Panmi’s date 
itself is debatable and no better debatable than other ancient texts Scholars are 
generally agreed that Panmi most probably lived m the fourth century B C The date 
of Katyayana who flourished after Panmi, Keith suggested 250 B C as the most 
probable date of Katyayana, 39 Buhler 40 considered Apastamba anterior to Panmi by 
about 150-200 years, which would place the former m the 5th-6th century B C and 

38 Students Britanmca, Vol 6, Select Essays, New Delhi, 2000, Pp 321-324 

39 Keith A B Veda of Black Yajurveda, Preface, clxm to clxxu 

40 Sacred Books of East, 12, xxxix 
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with consideration of language it would not take him beyond, circa 300 or 350 B C 
Prof P V Kane m his ‘History of Dharmasastra’ dated Srautasutras of Baudhayana, 
Apastamba and Katyayana between 800 B C and 400 B C 41 One of the earliest 
Sulbasutras, that of Baudhayana contains long passages m the sloka metre 42 Keith 
in History of Dharmasutra discussed elaborately regarding the date of Baudhayana 
and Katyayana In Baudhayana Darmasutras, 23-25th chapters are sulbasutras while 
m Katyayana Dharmasutra 30th Prasna is sulbsutras r Therefore we may consider 
Keith’s opinion acceptable about the date of Sulbasutrakaras Keith says 43 the extant 
Baudhayanadharmasutra is certainly latei than Gautama dharmasutra, as it mentions, 
Gautama twice by name and also one quotation at least, m the latter Gautama Besides, 
Baudhayana quotes by name several teachers on dharma, while Gautama quotes only 
Manu Bavel (11 7 15) quotes a verse which is itself an adoptation of a passage from 
Chandogya Upanisad 44 If we compare Baudhayana and Apastamba, though both have 
numerous sutras that agree almost word by word, the views of two writers shows 
that Apastamba lays down stricter and more puritanic (and therefore later) views on 
certain points than Baudhayana Gautama, Baudhayana and Vasistha mention several 
secondary writers while Apastamba is silent about them Gauthama and Baudhayana 
approve the practice of niyoga (II 2, 17, 62) while Apastamba condemns it 
(II 6 13 1-9) Apastamba Sulbasutra contains more Panmian forms, more uncouth 
constructions, more words on archaic sense than in the case of Baudhayana The style 
of Baudhayana is simpler For example, to divide a line of a given length into any 
number of parts of equal length Baudhayana sulbasutra says- 
Tfflf WiFi ^TtfcT I ¥ 1 3T4<f$rar£f ‘PTJHftFT SPSPT I B S S 1-30-32 

while Apastambasulbasutra explains- wnwpff TsHJSRcT; TTW 4>Tlfc| I 

Hwrtfaswfrsr ftww srqriwits pit sricr^r 

41 History of Dharmasutra, P 52 

42 The third verse of Baudhayana contains long passage 

43 The Baudhayana Dharmasutra, P 49 

44 Baud w ft tTcr I mrft m ^ TOtf^T ; l 

Compare V 24 3 JftcT hi^hms I 
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^rPfar PtPW ^XtfcT I ASS I - 13-14 By comparing the sutras 

of Baudhayana and Apastamba, Apastamba sulbasutras have a lot of similarity with 
those of the classical Sanskrit For example, in Baudhayana 

WT .. .. while m Apastamba P't'tiWd, 

-iNcfl T TP4Ai'ff . .3 1, here the word ‘fa'ftMn,’ is those of the classical 
Sansknt word while is vedic style So we may predict that Baudhayana 

sulbasutra is older than Apastambasulbasutras (P V Kane, in ‘History of Dharma 
shastra’ prepared to place Baudhayana Dharmasutra between 600 B C to 300 B C 45 
and Apastamba Dharmasutra between 450 B C to 350 B C 46 and Dr Ram Gopal 47 
in his Ph D thesis ‘India of Vedic Kalpasuras’ (1959) placed Baudhayana between 
500 B C and 200 B C. while, Apastamba between 600 B C and 300 B C 48 In 
‘Marathi version’ of ‘Four Sulbasutras’, Wamekar S classfies dates of several 
sulbasutras as follows 

Baudhayana, Vadhula 800 - 500 B C 

Manava, Apastamba 650 - 300 B C 

Katyayana, Varaha 300 - 400 B C 49 

A K Bag m "Mathematics in Ancient and Medieval India" 50 assigned to the 

date of Sulbasutrakaras as mentioned above M Subodh Kapoor m his book ‘Ancient 
Indian Sciences’ listed the dates of some of the landmark incidents as below 

4000 B C - Rg Veda, 3700 B C Battle of Ten Kings (referred to m the 
RgVeda) Beginning of Puranic dynastic lists Agastya, the messanger of Vedic 
religion m Dravidian country 3600 B C - Yajus-Sama-Atharvavedas Completion 
of Vedic Canon, 3100 B C-Age of Krishna and Vyasa Mahabharata War, Early 

45 History of Dharmasastra, P 52 

46 Id, P 70 

47 Indian Vedic Kalpasutras, P 76 

48 Indian Vedic Kalpasutras, P 75 

49 Preface, P 14 

50 Mathematics in Ancient & Medieval India, P 5 
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Mahabharata 300 B C - Satapatha Brahmana-Sulbasutras-Yajnavalkyasutras-Panmi, 
(Author of Astadhyayi)-Yaska (author of the Nirukta) 

The Sulbasutras of Baudhayana, Apastamba, Katyayana & Manava of Hindi 
Edition, edited by Dr Sathyaprakash (1965) assigned the dates of Sulbasutras as 
follows 

Baudhayana - 800 B C Manava - 750 B C Apastamba - 600 B C Katyayana 
- 300 B C 51 G U Thite m ‘Itroduction of Apastamba srautasutras’, 52 Apastamba 
might have lived not later than 5th century B C Dr R P Kulkami 53 considered 
Srauta period as 400 B C to 200 B C and the period of Baudhayana srautasutra is 
800 B C The latest Sulbasutra is that of Katyayana, 200 B C 54 Since Sulbas have 
been developed as an adjunct to different srautasutras and Dharmasutras, the date of 
Srauta and Dharmasutras may be, considered as the date of Sulbasutras also Mr 
Amulya Kumar Bag 55 considered that the sulbasutras have been developed m between 
600 B C and 300 B C since it is the period of Srautasutras 

The foregoing discussion will make it abundantly clear that we are still far from 
narrowing the date range differing by centuries and putting the early sutra works on 
a firmer chronological order with respect to the age of sulbasutras Baudhayana and 
Manava, have been considered definitely older than Apastamba Mcdonell in his 
Brhaddevata 56 favoured a date 350 B C for Katyayana should be after Baudhayana, 
Manava and Apastamba After these famous four Sulbasutrakaras, Hiranyakesi, 
Varaha, Vadhula may be positional on a firmer chronological basis By now the 
names of about a dozen sulbasutrakaras are known 57 They are Baudhayana, 


51 The four sn^^rrs, By Sathya Prakash, 1995 

52 A Sru S , Introduction, Preface, P in 

53 Geometry According to Sulbasutra, Preface, P xi 

54 Geometry according to Sulbasutra, P 113 

55 History of Science and Technology in India, P 289 

56 Vedic Index, 1, P xxn 

57 The History of Mathematics and Mathematicians of India, P 20 
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Apastamba, Katyayana, Manava, Sathyasandha, Maitrayana, Vaxaha, Vadhula 
Masaka, Hiranyakesm, Vaikhanasa and Laugaksi No sulbasutra attached to Rgveda 
and Atharvaveda samhita is available today One sulbasutra namely, Masaka attached 
to Samaveda samhita probably also compiled a sulba text attached to the Srautastitras 
of that school All other Sulbasutras attached to the various schools of the Yajurveda 
Of them, 4 Sulbasutras namely, Baudhayana, Apastamba, Vadhula and Hiranyaksi of 
Taittirfya samhita, 2 Sulbasutras- Manava and Varaha of Maitrayam samhita and 1 
Laugaksi sulbasutra of Ka(hak Kapisthala samhita, all three samhitas attached to Krsna 
Yajurveda are found mentioned, but one Katyayanasulbasutra attached to Sukla 
Yajurveda (See the Table - 1, Appendix I) 

r 

Out of these Sulbasutras scholars consider four very important They are- (1) 
Baudhayana Sulbasutra, (2) Apastamba Sulbasutra, (3) Katyayana Sulbasutra, and (4) 
Manava Sulbasutra I could get only these four Sulbasutras in printed form 58 (See 
Appendix II) 

Place of Authors of four Sulbasutras: 

Place : 

There is a good deal of uncertainty and differences of opinion about the place 
of Sulbasutrakaras The Srautasutras and Sulbasutras are silent about these questions 
In "Sacred Books of East" George Buhler who considered the question of place of 
Baudhayana and Apastamba was inclined to believe that both of them hailed from 
the Andhra region 59 He argued that the followers of Baudhayana and Apastamba 
had lived in South India since early times Baudhayana manuscripts had been found 
m the south Mahamava, an early work mentions that Andhra as the native place of 
Apastamba Buhler also pointed out that the name of Apastamba had been found on 
several land grants of the south and that both Baudhayana and Apastamba referred 
to m their Dharmasutras to the manner and customs of the people of their inhabiting 
the northern parts of India In a large work on India of Vedic Kalpasutras (1959) Dr 

58 The four Sulbasutras, by SEN & Bag 

59 Buhler, SBE, 14 Pp xm, 2, Pp xx 
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Ram Gopal has shown that in the Srautasutras and Dharmasutras, Baudhayana gave 
simple evidence of his close familiarity with Aryavarta, the place between the Ganga 
and Yamuna and its surroundings and Apastamba with Kurupancala country and its 
vicinity 60 About the places of origin of Katyayana Manava, Baudhayana and others 
nothing definite can be 'said 

P V Kane 61 observes that BaudhayanTyas are mostly confined to the South 

♦ 

while Apastamba’s home was in the Northern part of India He said, "We know that 
Sayana, the great commentator to the Vedas was a Baudhayana A grant of Nandi 
Varma, a Pallava, of the 9th century mentions Brahmanas of the ‘ pravacana-sutra’ 
as recipients As Baudhayana is called the ‘ pravacanakara’ m the Grhaysutra, 
Brahmanas belonged to the Baudhayana carana First Gotra, then sutra and then the 
name of the donee are introduced m the grant Therefore as some of the donees are 
said to be students of ‘ pravacanasutra’ It follows that "pravacana" stands for some 
sutra school It appears that sutra and pravacana are two different things whatever 
the later term may mean Baudhayana is called ‘pravacanakara’ and Apastamba is 
styled ‘ sutrakara ’ Baudhayana Grhyasutra itself mentions that Brahmana who studied 
sutra and pravacana was styled "Bhruna" 62 Regarding the evidence of saying the 
Apastamba’s home was in North is about a number of words which are of rare 
occurrence in Sanskrit in particular to the sutras of Apastamba For example, in 
Apastamba Srautasutra a word ghofa which having the meaning as horse (srr^Twf^T 
’T I ASr S XV 3 12) is used m Hindi m the same 

sense Therefore it employs ASS most probably composed m North India However, 
with these type of evidences only it is not possible to conclude about the places of 
Baudhayana and Apastamba 

□ 


60 

61 

62 


VKS, Pp 93-100 

History of Dharmasastra, P 47 & 70-71 

r+BKfcflcM sn^T: I T^T s srtf%U': I arffTKTll'^Hs I 

I ^ ^ 17 2-8 
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Units and Instruments according to 
Sulba and Srauta Sutras 


Sulbasutras give the relations of different units with each other ‘Units’ means 
the indication of the length of measurement The units of measurement occur 
commonly m the three Vedas themselves ‘Angula’, ‘Gavyuti’, ‘Aratm’ and ‘ Yojana’ 
are mentioned in Rgveda 1 Yajurveda mentions ‘ Yojana \ 2 while ‘ Aratni ” and ‘ Vyama’ 
are mentioned in Atharva Veda 3 So these units seems to be in use from a very early 
period But the length of these units are not mentioned clearly and it is not possible 
to find out whether the lengths indicated by these units m the early vedic period were 
almost same as given in different Sulbasutras 

In Upamsads a few units are mentioned In Katha Upamsad ‘Anu’ is given as 
smallest unit 4 Possibly it does not have any relation to a nu mentioned m BSS (1-4) 
where fourteen anus are given as equal to one angula Another unit is given as 
‘Angusfha’ m this Katha Upamsad 5 itself which is not given in Sulbasutras But the 
unit Pradesa which is mentioned by Sulbasutrakaras also mentioned m Chandogya 
Upamsad 6 A very small unit and its very fine divisions are mentioned m Svetasvataro- 
pamsad 7 and it is known as ‘ Valagra’ 

1 Aftgula- Rv X 90 1, Aratni- Rv VIII 80 8 Gavyuti - Rv I 25 16, III 62 16 V 66 3 
Yojana- Rv 1 123 8, I 35 8 

2 Yojana - Yv 16 54,9 13 

, 3 Aratni - Av XIX 57 5 Vyama - Av VI137 2 

4 3)uii<uf|qr^Tfi?ft I 12 20 katha up 

5 srpJTFT; I 2 4 12, 2 4 13, 2 6 17 Katha up 

6 5 18 Chaup 

7 3RTUT ^ I 

3TPfr ^ 11 - 59 Sveup 
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It is obvious that the unit ‘ Valagra ’ was not m actual use but may be an 
imaginery one and is mentioned here to show the very small size of the soul 

r 

This unit may not be the same as * Vala' mentioned in MSS (10 1 4 2) Thus some 
of the units of Sulbasutras may be found in Upanisads but they mentioned only m 
the contextual basis 

Satapatha Brahmana contains several measuring units and their length were the 
same as indicated by the units of lengths given m Sulbasutras As we find the units 
m Satapatha Brahmana are Angula, Aratni, Pradesa, Vitasti, Vyama, Prakrama, 
Purusa, Yuga and Samya The length Angula is 24 anus (or 34'tilas) 1 aratni is 24 
Angulas, 1 Pradesa is 12 Angulas, 1 Vitasti is 12 Angulas, 1 Vyama is 96 Angula, 
1 Prakrama is 30 Angula, 1 Purusa is 120 Angula, 1 Yuga is 86 Angula, 1 Samya 
is 36 Angula 8 Thus units of length measures for constructing the various sacrificial 
vedis and citis 

Standard and derived units : 

Units of measurements are divided into two catagories Standaid units and 

Derived units Standard unit is the one which is arbitrarily chosen like one foot and 

derived units are some proportions of standard unit like inches and yards By seeing 

the Sulbasutras it seems that ‘ Angula ’ is the standard unit for measuring lengths of 

different vedis, whereas ‘purusa’ is the standard unit for measuring length of citis 
/ 

like Syena and others All other units are derived from these two standard units 

Bodhayana 9 while giving the names and definations of different units begins 

8 i Angula - X 2 1 2-3 

n Aratni - VI3 1 30,33, VI7 1 14, VII5 1 6,13 
in Pradesa - VI5 2 8, VI 5 3 17, VI7 1 14, VII5 1 14 

iv Vitasti - X 2 3 14, X 2 2-8 

v Vyama - 1 2 5 14, VII I 1 37, X 2 3 1 

vi Prakrama - X 2 3 1, X 2 3 2, X2 3-4-10 
vn Purusa - X2 3 11-12, 15, XIII 8 1 17-19 
vm Yuga and Samya - III 5 1 24, III 5-1 26-30 

9 BSS 1 3, 1 4 
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with the defmation of angula measure He gives measure of angula as equal to the 
length of fourteen grams of Am or that of 34 grams of ‘sesamum’ when placed m 
contact with each other along their width, he had given names of other units and 
their measures as so many angulas which are as follows 10 

Derived Units 


1 Ksudrapada 

10 Angula 

1 6 

1 Pradesa 

12 Angula 

1 7 

1 Prth 

13 Angula 

1 8 

1 Uttarayuga 

13 " 

1 8 

1 Pada 

15 " 

1 9 

1 Aratm 

24 " 

1 16 

1 Prakrama 

30 " 

1 15 

1 Janu 

32 " 

1 13 

1 Samya 

36 " 

1 14 

1 Bahu 

36 " 

1 19 

1 Vyama 

120 " 

1 20 

1 Virat 

150 " 

1 78 

1 Isa 

188 " 

1 10 

1 Aksa 

104 " 

1 11 

1 Yuga 

80 " 

1 12 


Standard Unit: Angula and Purusa: 

Thus, according to Baudhayana, angula is the standard unit and other units are 
derived ones The angula measure must be constant as defined by Baudhayana as its 
length defined by the width of anu or sesamum grains The width of the sesamum 
grains is fairly constant and their number (34) is large enough so that any slight 
variation in their width may get averaged giving a fairly constant length of the unit 
angula 

10 araripfwrctll 1 3 II 1 4 BSS 1 5 
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Apastamba 11 and Katyayana 12 did not find it necessary to give any defmation 
of units of measures and their relations with each other The different units given in 
these Sulbasutras must have been standardised and utilized to such a degree that these 
■ sutrakaras may not have found it necessary to give this information At the time of 
Bodhayana these units may have been standardised but he seems to be a systematic 
man and hence begins the Sulbasutra with the difinations of different length 
measurements as an essential part of the geometry and layout of different Vedis etc 
that I have described m the following chapters 

I think the unit of length to measure purusa is taken as standard one when 
measurements and layout of the Kamya citis like Syena, Drona etc In every Sulba 
sutra before the layout of these citis is given, the method to determine the purusa 
measure is described Once the length of purusa measure was determined from the 
height of the sacnficer then the unit angula is determined The same units of measures 
are used with their length changed depending on the height of the sacrificer The 
angula obtained from the width of 34 grains of sesamum and other units derived 
from this standard unit of angula are constant On the other hand, the length of the 
standard unit of purusa used for measurement and layout of citis is not constant but 
is variable 

With regard to surface measure, Bodhayana says that, mahavedi measures 972 
(sq) padas 13 The sautramamki vedi is 324 (sq) 14 padas The corresponding references 
have unmistakably proved that the units denote square units and are meant for surface 
measure This has been verified by actual calculation Many references can be pointed 
out from the Sulbasutras in favour of this 

As regards volume measure, Sulbasutrakaras were not clear enough since the 
question of volume was not considered as important In the construction of altars, 

11 ASS 15 4 

12 KSS 5 9 

13 BSS5 7 

14 ASS 5 8 
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total height of the layers, 1 c practically the height of bricks of altars remains constant 
for a specific construction 

Stalk of lotus and Angula : 

Baudhayanasulbasiitra had given the method of determining the length of the 
standard unit angula which is practical On the other hand, Manavasulbasutra gives 
the smallest unit as the ‘stalk of the lotus’ and from that derives the length measure 
of angula m case the height of sacnficer is very small I think it is a pure imagination 
MSS 15 described that the top of six enveloped lotus stalks are equal to a hair of three 
years old heifer Three such hairs are equal to a mustard seed The mustard seeds 
are equal to a gram of barley and six such barley grains put together sideways gives 

l r 

the length of one angula unit But BSS and others would not have given the measures 

i 

of stalk of lotus and that; of the hair of a heifer He would have stated the length of 
angula equal to 12 mustard seeds or 6 barley grains 

* i 

It is not understood^ to the necessity of giving this different relations of grams 
with angula than that of given by BSS The method given by Bodhayana to obtain 
the length measure angula from the width of 34 grains of sesamum seems to be more 
accurate than that given by Manava by using only six grains of barley as the large 
number of sesamum grams seems to increase the accuracy of obtaining the angula 
measure as already explained x 

i 

The length of angula equal to the distance of the middle part of the middle 
finger of the sacrificer, is also given in MSS This shows the detailed study of the 
measurements of different parts of the human body and it seems that the art of image 
making must be flourishing at the time of Manava also This length measure of angula 
was standardised by the medieval period as ascertained from the treatiser of image 
making 

It is to be noted that the length measure of angula described m the treatises of 

15 MSS. 4 1-6 Wfl 3T WTFfl I W cPT WWffr XMltfcoqiPt I qfScRJ 

I I MSS 

322 
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the Silpasastra. is equal to eight grams of barley placed along their width in contact 
with each other 16 The length of the angula measure equal to 34 grams of sesamum 
or 14 grams of anu are not even mentioned in the treatises of Silpasastra 17 The 
smallest length measure considered for developing the angula measure is paramanu 
which is equal to a dust particle seen moving about m the sun’s rays that enter into 
a room through a perforation in a roof Eight paramanus make one liksa (a nit egg 
of a louse) Eight hksa s make one yuka Eight yukas make one mustard seed, eight 
mustard seeds when placed m contact with each other make one barley grain and 
eight barley grains placed along their width make one angula It is further mentioned 
that the angula measure obtained by placing six barley grains along their width is a 
small ( kanistha ) unit of angula One obtained by sereen barley grams is medium 
(madhyama) angula and eight barley grams make a standard angula This shows that 
the size of the barley grams might have decreased from the Vedic period to the 
medieval period or somewhat earlier date 

Derived units: 

The units other than angula and Purusa considered to be derived units m Sulba 
sutras But there always be a relationship between Derived units and standard units 
as we see#' m the Table - 6 & 7 (Appendix I) 

Now let us see the different derived units of Sulbasutras Pradesa 18 is a mam 
derived unit which is mentioned several times m various constructions of Vedis and 
citis This unit is not mentioned by Katyayana. According to others 1 Pradesa is equal 
to 12 angulas But Manava also given 1 Pradesa as 10 angulas also I think this 
difference is due to the measurement m accordance with finger’s height or difference 
m the width of sesamum Usually the difference between the length of first and second 
finger is measured as one Pradesa 

16 See Table 5 Appendix I 

17 See the Table - 6 

18 spirit sniPT I TTT ^ 4 4 

iK9ll^^5f^rs I - *r 4 4 

I - ^ ^ 17 
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Vitasti is an another important derived unit and it is equal to 12 angulas 19 
Pada Pada is a unit of length which is equal to 15 angulas 20 
Aratm This is one of most usual derived unit mentioned in Sulbasutras especially 
in the construction of various vedis The two pradesa or two vitasti is usually called 
one aratm 21 

Prakrama Bodhayana says two pada is one Prakrama while Apastamba says two or 
three padas That means Prakrama is equal to 30 or 45 angulas 22 

Bahu or Shamya Three pradcsas arc equal to one bahu It is also called as Samya 

which is equal to 36 angula 

Vyayama/vyama Four Aratm is named as Vyayama which is equal to 96 angulas 23 
Purus or Vyama Five aratms or 120 angulas is called as Purusa or Vyama 24 

In Baudhayanasulbasutra a very systematic information of all units are given 
But the varieties of units given by Katyayana was less in number (Table 6 & 7 
gives the comparison of the different units and their relations m Baudhayana, 
Apastamba, Katyayana and Manavasulbasutras If we compare four Sulbasutras, some 
units have different relations with standard unit angula For example, m Baudhayana 
and Apastamba 1 Pada = 15 angulas While in Manava and Katyayana 1 Pada = 12 

angulas Similarly 1 Bahu = 36 angula in BSS While it is 42 angulas in MSS 

It is interesting that, instead of using any measuring scale j as the standard unit 
measure of angula is equal to the length fourteen grains of Anu (pameum imliaceum) 
or that of 34 grains of sesamum when placed in contact with each other along with 

19 Rdl^i SPOTlpT: 1 -^1^44 

20 1 9 f H1531Mdot; I f \ 116 

21 ^1^44 I te WTs I sfr 5 ^ 1 15 

22 3it ^ ^ 69 

23 arrant* I ^ ^ ^ 121 

24 3W: raiW I ^ ^ ^ 119 
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width, he had given the names of other units and their measures as so many angulas 
The MSS gives the measurement of 1 Purusa with respect to the height of a man 
(purusa) "A Man measures 120 angulas, according to his own limbs, but standing on 
his toes he measures 125 angulas " 25 KSS also gives the unit of purusa as 5 aratnis, 
10 vitastis, 120 angulas are equal to one purusa 26 , but this seems to be not popular 
and the four Sulbasutrakaras have taken the purusa measure equal to 120 angulas 

The units Prtha and Uttarayuga given by BSS seems to have gone out of use 
m later period, because it was not found in other Sulbasutras, while Anuka, Urvasthi, 
Nabhi, Arya was found only m ASS These seem to have developed at the time of 
Apastamba but later on they were not found as these are not mentioned in KSS 

It may be noted that except the units angula, pradesa, vitasti, pada, aratm and 
purusa, other units mentioned in Sulbasutras were not in use m later period In 
samaranganasutradhara of king Bhoja the following units are mentioned 27 

1 Pradesa = 9 angula 1 saya = 18 angula 

1 Vitasti= 12 angula 1 aratm = 1 hasta = 24 angula 

1 Pada = 14 angula 1 Vyama = 84 angula 

It is surprising that the unit ‘hasta’ which was very popular m later period as 
given in Silpa texts is not mentioned m Sulbasutras 

The instruments: 

As the name ‘sulba’ itself mdicats, the mam instrument of Ssulba sutras was 
cord or ‘ra/ju’ The other two instruments are (l) peg (I) Bamboo-rod 

Cord or Sulba or Rajju: 

As I already explained dari, rajju, sulbasutra have identical meaning m Sanskrit, 
used to mean a rope or a cord The word ‘Rajju’ is used in Vedas itself In Rgveda 

25 MSS 4 5 

26 KSS 5 9 

27 Samarangana sutradhara of Bhoja 9 1-9 
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itself the word rajju is used to mean a rope 28 In Taittirfya Samhita and in Atharva 
Veda also the word rajju was mentioned 2 ^ As mentioned m MSS , 30 the cord was 
prepared from sama (a kind of hemp cannabis sativa or Crotolana Vuncea) or balvaja 
(a kind of grass-Eleusme Indica) munja (sedge like grass Saccharum munja) and kusa 
The cord has to be free from knotch (or be smooth) Its diameter should be even 
throughout its length There should not be any knot and should be prepared having 
such a strength that its length should not change when it is stretched with different 
pulling forces The length of the cord used for layout depends on the size of the 
Vedi, Citi and the method of constructing them 

A cord usually longer than the required size was used m the Sulba for measuring 
line or surface 31 The land measuring or anything tied, was a common act in almost 
all the countries of the world The terms aksnayarajju (diagnol cord), Karani, 
tatkaram 32 (the side of a rectilinear geometrical figure) etc, clearly indicate lines 
drawn in different directions Since most of the measurements were done by the help 
of a rajju and surface measurements were m common among the Sulbasutrakaras, it 
is quite probable that ‘ra/yu’ had its use in land surveying Two different methods 
have been described for the measurements with cords as an instrument- (1) method 
of measuring by, one cord ( ckaiajjuvidbi ) and, (2) method of measuring by two cords 
(dvirajjuvidhi) 33 These measurements are explained m the next chapter 

(i) Pegs (poles) The Sanskrit word ‘sanku’ meaning a peg is used in Sulbasutras 
Wherever the cord is to be fixed peg is used For example, m BSS while constructing 
a square of sides of a given length, "the (east west) line (equal to the cord) is drawn 

28 Rg 1 162 8, 10 100 12 

29 Tai Sam II 5 1 7 A V III II-8 VI 12 2 

Units of length, measures given in different treatises of Silpa Sastra are given in Table 

30 MSS 10 1 1 1 

31 KSS 7 13 14 

32 BSS 1 45, 1 55 

33 AS S 5 1 5 
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and a pole is fixed at its middle The two ties (of the cord) are fixed m it (pole) and 
a circle is drawn with the mark (in the middle of the cord) Two poles are fixed at 
both ends of the diameter (east-west line)" 34 The word ‘ sanku ’ is not a new word 

of Sulbasutra as it is- used m Rgveda, having the same meaning In Rgveda 

\ 

(1 164 48) 35 while explaining the construction of a chariot, it is said that three hundred 
poles are used for it "It is also mentioned m Aitareya Brahmana 36 and Satapatha 
Brahmana 37 

(2) Bamboo-rod (Venu) The Sanskrit word ‘Venu’, means bamboo-rod, was another 
instrument other than cord and ‘sanku’ mentioned m Sulba sutras Bamboo-rod is used 
only for the layout of the Kamya citis like Syena citis etc As Bamboo-rod would 
give correct length measurement with better accuracy than that given by a cord The 
use of bamboo as a measuring rod seems to be the development of Srauta period, 
however Bamboo was known from Rgvedic period 38 and it is mentioned in Satapatha 
Brahmana also 39 But these references are not mention the use of bamboo as a 
measuring rod 

The bamboo-rod used for measurement is mentioned only m Apastamba and 
Manava Sulbasutra It is.-interesting to see that, in ASS the bamboo-rod used as a 
compass also 40 

To construct a square, bamboo-rod is used as a compass "Two holes are made 

34 BSS 1 22, 1 23, 1 24 

35 gresr ^ I 

f%WcU 5T 5TC4tsf^5Ts 11 

36 Aitareya Brahmana, III 18 6 

37 Satapatha Brahmana, III 5 11-4, III-5 2 2, III 6 1 3 

38 Rg VIII 55 3 

39 SBr II 6 2 17, VI 3 1 31, 32, I 14 19 

40 ASS 9 1 
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(at the ends of a bamboo-rod at a distance equal to the height of the sacrifices with 
uplifted hands and third hole is made at the middle Having placed the bamboo-rod 
along the east-west line, poles are fixed m the holes from the western extremity, two 
poles from the. western side are then taken off and a circle is drawn with the other 

4 

end towards south-east" 

Here a bamboo-rod of required length with three holes, two at the ends and 

, t 

one at centre, is used for; the construction of a square instead of using a cord Circle 
of two different radii could be drawn with the help of a Bamboo-rod 

In Manava Sulbasutras, several times, Bamboo-rod is used as measuring rod 41 
Different lengths of Bamboo-rod mentioned m MSS A bamboo-rod of measuring 
120 angulas or 144 angulas or 132 angulas are used m order to construct different 
fire-altars 

From the above description of the use of a cord or bamboo-rod along with a 
peg, we may conclude that, with such a simple instruments like cord or bamboo-rod 
Sulbasutrakars constructed wonderful Vedis, Citis etc which is really considerable 
and appreciable 

For the layout of a Vedi, the length of a cord is specified as 214 angulas (i e 
406 ems) 42 For a Mandapa layout a cord, as long as 18 aratms (8 20 metre) is 
required Now a days, even though we have so many mathematical instruments, 
mathematicians, structural designers, sometimes making mistakes, but in the period 
of Sulbasutrakaras, with the help of smooth, knot-free ‘rajju’ (or cord) without making 
any mistake, constructed wonderful drawings was greatest contribution of Sulbasutras 

Yajnayudha or Tools of Yajna and its importance 

The 43rahmana texts, 43 not only specify the mantras that must be recited and 
precisely indicated the acts that must be performed m several sequences, but also 

41 MSS 5 2, 5 3, 5 5, 5 6, 5 7,5 10, 5 11 

42 ASS 6 17 

43 Aitareya Brahmana, 34, 1 
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prescribe the forms and functions of the furnitures, vessels, utensils, implements and 
other articles that are used in sacrifices Most of them are wooden and the trees from 
which wood may be had to make them are also specified 44 These vessels or utensils 
and implements are collectivelly called Yajnayudha or tools of Yajna 

Taittirlya Samhita (1, 6, 8, 2 and 3) enumerates ten main tools of Yajna, which 
are very much essential m performing sacrifices They^are- 

’r ^ ^ 9 trtt ^ ^ 

t I 

1) SPHYA It is a wooden knife, but its shape is like a sword (khadgakara) used 
for cutting the darbha ;grass to a required size 45 for making the lines in the sacrificial 

I 

ground and for stirring the boiled oblations Usually this sphya is made of Khadira 

I 

wood 46 (Acacia catechu) and is a cubit long (24 angulas) sometimes, in sacrifice no 
separate altar is constructed, the natural ground itself used as altar Here the sphya 
is used for removing the surface soil (uddhanana) 47 , digging the earth (Khanana) and 
marking the area of the altar (panlekhana) 48 In varieties of the sacrifice like Rajasuya 
(like maitra-barhaspatyesti) no separate altar is constructed, the natural ground is used 
as altar Here the sphya is used for removing the surface soil Usually m the apararuma 
devayajanam The altar digged out two angulas or three angulas or four angulas deep 


44 

45 

46 

47 

48 


Usually the trees are Palasa, Khadira, Udumbara 
rns I - 3IT ^ 1 15 13 

srwffcts I - w % 1 3 33 

tpm yitHR - Ta Sam 16 8 5 

cfRwftl 5T •tlibT 11 - ASr II 3 
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or as deep as the white portion of the heal a prth whatever root remains on the altar, 
cut it by means of the wooden sword (sphya) and not by means of nail The different 
types of sphya are as shown m the figure - 1 

2 Kapala Thin earthem platters of small size and round in shape on which the 
purodasa cakes are baked for offering are called as Kapalas 49 The Kapala is placed 

t 

on the fire and the purodasa is stored m a contained called ‘/da’, while making 
oblations, clarified butter ( ajya ) is poured on the cakes 50 Kapala may be one fourth 
size of our hand 

Purodasa is prepared out of a heap of paddy Four fist-fulls are taken and cleaned 
m a wicker basket (mrvapa) It is then pound (avaghata), dehusked and powdered, it 
is mixed with water and laid flat on the Kapala, m the shape of a tortoise 51 as in 
figure - 2 Different gods are represented with purodasa offerings separately on 
Kapalas Texts prescribe the number of Kapalas for each god Varuna, for example, 
is eligible for one Kapala, the Asvms two Kapalas, Vishnu three, Agni eight, 
Agna-vaisnava (Agni and Visnu together) eleven and Agni-Somlya (Agni and Soma 
together) also eleven 52 and one potsherd for Dyava-prthivi The different Kapalas are 
as shown in the figure - 3 

49 -sisi i*i 4^14 PiRalPi hRMewPi mnRi IqR^iiRi cnf4 

'W<4lpr IW «ft- ^ 1 8 30 

50 wrmrft •jcH w ftnm l snwr ^ l 8 

awtpiTORI - ASrS V 1 29 10 

Rl'cf^ I - A Sr S IX 1 19 25 
I - ASS VII 1 3 

WRf mentioned several times in ASSu 1 14 8, 15 4, 20 11, 22 3, 6, 24-6, 25-3, II 
104 II 3, m 1 44 15 1, 6 8, 16 5, 17 6, V 19 1, 22 1, 6, 23 5, 6 2 6 4, 28 1 2, 
, 29 9 VI 3 7, 29 7, 9, 10, 20 

52 ^ 1 - ASS 1115 
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3 Agnihotra - Havam A large wooden sacrificial ladle used for making oblations 
into the fire 53 It is a variety of ‘sruk’ and is prescribed to be made in vaikankala 
(Flacourta sapida) wood It is one bahu (i e 36 angulas) m length In Sulbasutra the 
different types of Havams are mentioned Some of them are Ajya Havam, Prsadajya 
Havam, Cara Havam, Anvaharya Havam, Ukthya Havam, Agrayana Havam, Dhrava 
Havam etc 

In Apastamba Sulbasutra it is said that f^FFFT 

Pf^T«Tf M STEFFI I i e with having 

applied water from the root-side upto the endside, having held the strainer in between 
them having poured water m the Agnihotra ladle he purifies the water with the 
strainers the ends of which are turned upwards Structure of Agnihotra havam is as 
m the figure - 4 

4 Surpa. Flat winnowing receptacle (wicker) 54 square m shape with two corners on 
one side rounded off, and making a provision to hold the grains This is used for 
clearing the grains before they are ground and powdered 55 The material out of which 
this must be made is variously given as reeds (lsika), mango-leaves (amra-patra), A 
rundo hbiahs (nada), long-stalked grass (kusa) or cane (venu) Its prescribed size is 
also variously given 24, 20 or 18 angulas 56 (See the fig 5) 

5 Saniya: 

A wooden peg or pm, stick or staff, shaped like a mace measuring a bahu or 
thirtysix angulas It is a measuring device, used along with sphya 57 (which is used to 


53 WT^It - 3TT >5fT ^ 6 3 15 

54 \ 5 5 

t ^ 893 

I - sftcr ^ 11 9 


56 W ^FTtf W I ^ f§P 

11 8 


" 5®3FRT frrfcC I t sft ^ 


57 SW: SPrarr: 


Indological Truths 

















48 


mark the lines) In this case there is a vertical slit m the Satnya It is made of Khadira 
wood (Acacia catecher) or Varana (Crataeva rox burghn) 

This Samya has a lotus shaped head with having 4 angula long as m the figure 

It is called as Kumba It is used to measure the sacrificial ground This is kept inside 

/ t 

another Yajnayudha named Drsad The ASr S says Nirudhapasubandha should be of 
the measure of one Yoke-pin (shamya) and also says- "On the eastern side (of the 
place where the Uttaravedi is to be prepared) having kept the yoke-pm with its point 
to the north, he traces a line (from the south) to the north" (ASr S VII 3 13-14) 
(See fig 6) 

G Krsnajina: 

The black antelope’s hide used m sacrificial rituals for the sacnficer to sit upon, 
and for the mortor (Ulukhala) and pestle (musala, for pounding grams) to be placed 
on 58 It also figures during the consecration (diksa) of the sacnficer m soma-yaga 
This ‘Krsnajina’ is the skin of a "Krsnamrga" and believed to be having auspicious 
While explaining the process before sacrificial ceremony ASr S says "after washing 
the rice grains Adhvaryu pours the washed-water on the rubbish-heap At this stage 
“3PT f ST^TT f^iWT 

f£n u llRi mMfci II 1 21 2-3 i e having done (the work) beginning with 

taking of the black antelope’s skin upto the placing (of mortar on the Krsnajina) 
having placed the wooden peg with its thicker part pointing to the north (See fig 7) 

7. Ulukhala: 

A wooden mortar, used for pounding the grains or crushing soma shoots, 
preparatory to oblations It is a cylindrical instrument with a bowel-like depression 
at the top and narrow in the middle But height for an Ulukhala to be 12 angulas 
(one hasta) and its circumference is 24 angulas (two hastas) and its middle portion 
(Halla) is 8 angulas It is made up of Khadira (Acacia catechu), Varana (Crataeva 
rox burghe), Udumbara (Ficus glomerata) or any other sacred tree ASr S records, 

58 3T^T SRtiprifrRt I t sf 325 
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‘without leaving the contact of the skm, he places the mortar on it Without leaving 

the contact of the mortar (by means of his left hand) he pours the oblation on it with 

‘agnestanurasi’, thrice with a yajus (formula) and for the fourth time silently 59 

The form of Ulukhala is as shown m the figure - 8 
* 

S. Musala: 

The pestle made of Khadira or palasa, used for pounding the grains or the soma 

'T, 

shoots placed in the Ulukhala (mortar) It has an iron plate at its base It is prescribed 
to be three aratnis (= 24 x 3 angulas) m length and one mus|i m breadth As ASr S 
states, with adrirasi vanaspatyah having taken the pestle (m his hand) with 60 
haviskrdehi he strikes three times (the grains with pestle) (See fig 8) 


59 I 31riTfHfad'll 
ASS 1 19 6 7 

(i) i^ttsicrfq<*mNa Pra i 

- #SiT ^ 9 8 

(n) I artf^id I - T tT ^ ^ 12 

(ill) tPT WRT JWFt I - W ^ ^ 1 3 37 

(iv) qraros wrggfcM: qsT*fr ^ft I - (5 6) 

(V) SWt^rwhsTRf fcUcRcl ^f^R: | ^ fhf tt4tsf¥ I ~ 23 2 2 

(VI) 3Rt I I 3TPT «fl ^ 29 14 

(vil) oT3Tffc|W| W 3rETR9^r cHWRl«14 4Tftr I - I 15, tTFTW4r«r 

60 3)^<Ri 1 Ap S S 1 20 8 

(i) I ^3jcjwKi-4l--Lfi i 

- t ^ 11 9 

(ill) TTE^?fcr 3Tf^cfT^W: I - sfr *fr ^ 16 

(iv) irezrotnM ^E%?r #it; l - w «fl ^ 17 5 2 (totw) 

(V) c^T ER-Wfa ?T^r M'i‘Wl u i)dR| ! - t ¥ ‘RTscr 1 1 5 
(vi) 3ft^: sr&pn^ l - ^ ^ 17 5 3 

(vn) wm ^ 3rsren#f tftcFC l - m v 25 2 3 
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9?i 10 Drsad and Upala: 

It is a large stone slab (pattah) on which are placed the soma-creepers, to be 
crushed or ground 61 with the help of upala as shown in the figure - 9 

Upala is a smaller mill-stone resting on the ‘drsad’, 62 is used for crushing or 
grinding the soma creep dr Placed on the drsad, Upala is also called adri, while drsad 
is also called grava These two are used in the soma-rituals, where the juice of soma 
is offered as oblation, and also for pounding the grains, for purodasa-cakes ASr S 
(1 21 3p 51), mentioned that “STRTTOT IWTcCfTSlW f£l*UI!mRt 

I i e with mantra -dhisanasi parvatya (T S 11 6d) he places the upper stone 
on the lower stone sfTWT TltmFTPT c%fcf cfNt HTFTFT ctfcT 

aTT^I-wfcl Ml u lN otlHNlM Wcf fVfffe I with ‘pranaya tva’ mantra, 

sacrificer moves forward the upper stone, with ‘apanaya tva’ backward, with ‘vyanaya 
tva’ he holds its in the middle part (of the lower stone) Then with ‘pranaya tva’, 
‘apanaya tva’, ‘vyanaya tva’ he crushes continuously 

Besides these ten, which are specifically mentioned as tools of yajna, there are 
many other utensils and implements which are used m a sacrificial context, different 
kinds of ladles (sruc), a variety of containers (graha), bowls (sthali), pitchers (kalasa), 
cups (camasa), milk-pails (pmvana), planks (phalaka), sickles (asido), hoes (abhri), 
hammers (vighana), tongs (sapala), fans (dhavitr), carts (sakatas) and stools or chairs 
(asandi) (See some of them m the figures - 10a, 10b, 10c and lOd 

The Brahmana texts and the srautasutra manuals provide information on the 
form of a utensils or implements These implements are not only suited to the function, 
it was designed for, but were in accordance with some mystical symbolism of 
ritualistic significance 


,61 arar vwyraiRr 
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Vasor-dhara: 

This is one of the variety of ladle used m the Agni-cayana Vasor-dhara is 
meant for continuous and uninterrupted, steady and uniform offering of melted 
clarified butter (ajya) Baudhayana srautasutra 63 prescribes that its front half should 
be in the form of a sruh, but that the rear portion should accommodate a ‘camasa’ 
(or bowl) The purpose is to have a steady and continuous stream of offering The 
actual device has a long slender dram from the bowl,, to the beak (the implement 
being a vyama or 96 angulas m length) 64 Sometimes two bowls are provided, for 
elegance and for ensuring steady supply, the rear bowl being larger than the front 
The offering symbolizes the unbroken stream of prosperity by returning the ajya 65 
to Agni and through Agm to dcvata intended The form of the vasor-dhara is as in 
the figure - 11 

The Yajnas have different forms in accordance with their sequence and 
objectives of the performers ladles, bowls, cups and containers, each of them have 
different forms which are discussed in detail as follows- 

Sruk and Sruva: 

The most common ladles used m Yajna are Sruk 66 and Sruva 67 Sruk is a long 
ladle, a bahu (36 angulas), an aratni (24 angulas) or a pradesa (12 angulas) m length 
It is made of some wood like sami, asvattha, palasa or vikankata It will have a bowl 
or depression (puskara) on top of it at one end with a beak (shaped like elephants’ 
bps or swan’s beak) for the liquid to be poured out (prasecana) 68 the tail portion 

63. BSrS. 10 54. 

64 araif^wj; srraTWTpft jjst 

qtilaki ^ W1I4 4*0 - ASS XVII 17 8 

65. aBnftwsfcT^itnftntT: i 3Rf I - ASS XIX 13 4 

66 - ASS II 4 P 67, ^ I 

67 MM u fl sWt l fitter ^ w i 

- ASS VI 7,1240 

68 McjcKivtjRniivd 3jhn>n<}^-4iPm>iRHi ^II 

- ASS II 7 1 2 73 
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(or handle) of the ladle will be in the form of crow’s tall (Vayasa-puccha) There is 
a regulation that the front part (or handle) of the ladle will be in the form of crow’s 
tail (Vayasa-puccha) 69 There is also a regulation that the front part of the ladle 
should be the top portion of the wood, while the rear part should be the bottom 
portion (facing the root'of the tree) as in the figure - 12 

There are various, forms of sruks, hkejuhu, used for offering oblations supported 
by ‘upabhrt and along with dhruva, 70 pracarani uSed in offering oblations in 
soma-yaga and agnihotra-havana 71 used in agnihotra 

It is prescribed that juhu is made of pama (Butca frondosa), wood, upabhrt of 
asvattha (Ficus rehgiosa), dhruva of Vikankata (Fla courtia sapida) pracarani of palasa 
and agnihotra -havani in Vikankata According to Apastamba 'sruk is to be made of 
sami wood (Prosopis spicigera), or alternately in gold 72 Three types of Sruk are 
given m the figure - 12 

Sruva is a dipping spoon, used for scooping liquids in rituals like Garhapatya, 
Anvaharya-pacana, Darsa-paumamasa and Agnihotra It is an aratnl (24 angulas) in 
length and the bowl (puskara) is a small one, its diameter being not more than the 
top of the thumb of the sacnficer’s hand It is made of khadira wood (Acacia catechu) 
or of pama wood (Butca frondosa ) 73 In the pravargya ritual, it is prescribed to be 
made of udumbara (Ficus glomerata) In magical rites it may be made in gold, silver 
or copper 


69 SRSRFft «pT 4Rif£dl4l 11 ^^§WKI^4*jf4 ^441414. I 

- ASS 117 3-4 


70 


- ASS XI 2 16 

W; I - ASS II 17 P 94 



71 SRffmzfr 4T^ft sT4fcT I - ASS II 3 7 

72 srfe: 4 u bl41 ^T^S^Cdl' fIT I - ASS 1 15 10 

^4: 447^1 - 1511 

fmjlsrs I - ASS 1 15 12 

73 413414,4*414^: ^ drtdlPl I 
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The two varieties of ‘Sruva’ is shown in the figure - 13 


Pranlta: 

Pranita is a wooden vessel m which consecrated water is stored, while making 
purodasa cakes for oblations, water from this vessel is mixed with the flour The 
vessel is also meant to store soma-juice It is made of nyagrodha (Ficus mdica) 
rauhitaka (Andersoma) Varana (Ciataeva rox burghi) or Vikankata (Flacourtea sapida) 
wood The vessel is square in shape, eight angulas long and broad and four angulas 
height, the bowl is three angulas deep, and holds about half a prastha of water (See 
fig - 14) 

Pista-patra: 

The flour for making purodasa cakes for oblation is stored 74 m pista-patra, a 
container made of Varana wood (Cataeva voxburghn) or in clay It is also called pist 
odvapani and according to some, it must be 20 angulas long and broad with a circular 
depression to hold the dough, others say that its size must be 24 angulas long and 
broad (aratm-matra) More commonly it is rectangular m shape According to Sayana, 
however, it can be of any shape but only made of clay If it is a wooden vessel, 75 
it has a handle as shown m the figure - 15 A vessel similar m shape, but along with 
comers rounded off and narrow in the middle is ida-patra, 76 one aratm (24 angulas) 
as shown in the fig It is also made of Varana wood The vessel to keep the baked 
purodasa cakes is square m shape, pradesa (viz 12 angulas) long and broad, the depth 
of the depression in middle is six angulas Its shape is as shown in the figure - 16 


Proksani: 

This is a vessel made out of Varana wood 77 (Crataeva voxburghl) or vikankata 
(Flacourtia sapida) and with a long handle as m the figure - 17 The vessel is 12 
angulas long and has a depression, shaped like a lotus leaf (padma-patrakrti) or lotus 


74 

75 

76 

77 
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bud (Kamalamukulakrti) It holds the holy water used for consecrating (prokshana 
-ceremonial spring) 78 the articles and the oblations with water sprinkled with the 
darbha tips (Saccharum cylmdricum) to make the water holy 7y 

Dronakalasa: 

4 

It is a large vessel made of strong and hard wood like Varana or vikankata 80 
foi storing the soma-juicc 81 It is a trough ( drona ), square or circular in shape with 

T 

a handle ( danda-yuta ) as shown m the figure - 18 It may alternately be shaped like 
a boat (naukakara) Panplu (or udancana), a small wooden bowl ( laghu-patra ) shaped 
like sruk (but without a handle) is employed to take soma juice out of dronakalasa 
for purposes of oblation 82 and the soma-juice that is stored in drona-kalasa is already 
strained and kept ready for offering and drinking 


Sthall and Grahas: 


There are several kinds of earthern bowls or dishes (sthali) for various purposes 


Agmhotrasthali which is for the fresh milk got from the cow (Go-dohana) is prescribed 
to be made by the hand of the sacnficer or one of the officiating priests 83 
Ajya-sthali 84 is for storing the clarified butter required for oblations and usually it 
is constructed from the earth itself 85 Likewise, there are prsadTajya-sthall, 86 
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caru-sthali, 87 dhruva-sthali, 88 agrayana-sthall, 89 anvaharya-sthali 90 . adithya-sthall, 912 
ukthya-sthali 92 etc The structure of sthali is as shown in the figure - 19 


Grahass or mortar-like cups: /"'j Q I If ( 

Nine mortar like cups, a span high but narrow m the middle called ‘grahas’ 
(also patra) are used 93 ‘Upamsu graha, soma graha, 94 antaryama graha, aindra-vayava 
graha, maitra-varuna graha, asvina graha, sukra graha, manthi graha, ukthya graha 
and aditya graha DadhI, amsu and adabhya grahas are four-cornered While 
explaining the Agms|oma soma sacrifice Apastamba Srautasutra gives the placement 
of these cups as follows < — 

JJ 01 cZ£ 

With agmrdevata 95 he places the Upamsu cup' on the right shoulder (on the 

t 

south-east comer of the Khara) with Soma devata., the Antaryama-cup to the north 
(of the Upamsu-cup) with brhannasi the Upamsusavana (the pressing stone) with 
its face to the south between these two and touching' those cups to the west of its 
(Upamsusavana) the cups intended for dual deities m a line from the east to the west 
-with ‘Indro devata ’ a cup with a garland (inscribed) round it for ‘Indra-vayuh ’ 
a cup with a mark of the protuberance on the neck of a goat for ‘Mitra-Varunah 
a two-edged cup for Asvmau to the west of these in straight line, with the cups for 
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Sukra and Manthm with ‘Suryo devata ’ the cup made of Bilva wood for Sukra to 
the south Ukthya cup on the north of likthya pot " 

There are several other articles used m a sacrificial context, each of which ‘has 
not only a functional aspect but mystical significance also, like arani sticks, 96 
asandi-scats, 97 ladle-plank (kurca), soma-pi cssing boards (abhisavana-phalaka) 98 , the 
sacrificial post (Yupa) darbha cutting aside, the hammers (Vighana-mudgara) 99 
deer-hide fans (dhavitra) 100 , nce-stirring sticks (mek§ana 101 also used for offering 
oblation to the manes) fire-stokmg sticks (upavesa) 102 , milk pails (pmvana) and so 
on 


Yupa: 

In sacrifices where animals are involved, an important article is Yupa or 
sacrificial post It is a wooden pillar carved of Khadira wood (Acacia catechu), bilva 
wood (Aegle marmelos), palasa (Butca frondosa) asvattha wood (Ficus rehgiosa) 
udumbara wood (Ficus glomerata) or Kramuka wood (Areca faubel) The height of 
the Yupa vanes according to the yajfia vanety 17 aratms (or 24 angulas) m Vajapeya, 
9 to 21 aratms m agmsjoma, nine aratms m pasu-bandha 103 The base of the Yupa 
is required to be one aratm in height and is buried underground This part may also 
be equipped with an iron ring called Yupa-Kataka The Yupa is either cylindrical in 
shape or four-sided, alternately it may be eight-cornered 104 The Yupa is so called 
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because the sacnficial animal is fastened to it One top of the Yupa is a detachable 
mount made of wood or prepared out of wheat flour It is called ‘chasala’ 105 The 
wood selected for the construction of Yupa have some conditions Not only the wood 
mentioned above varieties, but also the wood should be without any defects It should 
have several branches ^nd its branches are to be upward without having hole in 
side ^ 

Wood that brought from the forest fixed at the eastern-region of the Uttaravedi 
After it is shaped like Yupa, consequently involve prescribed vedic chanting 
‘Asvayupa’ mentioned in Mahabhasya of Patanjali 107 . To tie up animals m sacrificial 
place (Yajna-sala), 21 sacrificial posts (Yupa) have been fixed Each post to be one 
aratm The Yupa and its parts are as m figure - 20 

The Apastambasrautasutra (VII 1 10) 108 explains Yupa m this way "In the 
case of an animal sacrifice forming a part of a soma sacrifice having recited a verse 
connected with Visnu, he should go towards the tree to be cut for preparing the 
sacrificial post 

"The Adhvaryu 109 takes the spoon and the ghee semang (offer this libation), 
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the carpenter takes the weapon (axe) (Then they) go towards the place where the 
sacrificial post is Palasa (Butea frondosa), Khadira (Acacia catechu) Bilva (Aegle 
marmelos) and Rauhitaka (Andersonia rohitaka) are the trees to be cut for preparing 
the sacrificial post A sacrifice^ desirous of lustre of sacrifice (should prepare a post) 
of Palasa , desirous of heaven or desirous of power of Khadira , desirous of 
food and eatables or desirous of Brahman lustre of Bilva , desirous of progeny 
or desirous of eye. of Rohitaka He prepares the sacrificial post out of a tree which 
is bom on an even place not bom out of a branch (of another) possessing many 
leaves and branches, not with dry top, not hollow, not turned backward, not wavering, 
straight foreward with its branches going upwards, slightly bent at the top, and bent 
either towards the north-east or to the west Having gone beyond (at least three) trees 
suitable for the sacrificial post, head-dress the tree which he accepts Then the 
Adhvaryu touches it and he anoints by means of the spoon on all sides towards the 
root part With having kept a blade of Darbha grass with its point upwards, in between 

i 

(the tree and the axe) he strikes (upon the tree) 

The sacrificial posit of the Nirudha-pasubandha made of Palasa having three or 
four cubits length, the (sacrificial post) other than this is to be used for a 
soma-sacrifice this is the view of the Vajasaneyms Towards the root side there should 
be the Upara part chistelled The post should have eight sides Thinner (from the root 
part) towards the top, with the side which will stand facing the fire Well marked 
(m advance), neither (too) broad nor (too) thin Out of the chips that fall down a 
svaru and a piece which will serve for churning sticks to place upon (are to be made) 
Out of the top part of sacrificial post Casala (cap) (should be prepared which should 
be) of the size of thirteen fingers ra length (prtha) having eight sides, and narrowed 
in the middle As much as the last part of the finger should be kept additionally over 
the Casala from the sacrificial post or it may be two fingers or three fingers or four 
fingers (in length) 

Conclusion : 

Thus units and instruments of Sulbasutras are essential for the measurements 
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of layout of vedis and citis, which utensils (or Yajnayudhas) are required for 
performing the sacrificial rituals in a proper way The Sulbasutrakaras and Srauta 
Yajnakaras have developed the instruments m a very systematic way They are really 
genius to have wonderful methodology with a systematic use of the materials which 
are mentioned above 
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! Construction of "Yajna-Vedi" 

- Its mathematical and sacrificial importance 


Introduction: 

The Srautasutras contain a very detailed meticulously accurate and vivid 
description of the several sacrifices that were performed in ancient times These works 
were manuals compiled for the practical purpose of giving directions to those who 
are engaged in such sacrifices They are based on ancient Brahmana texts which they 
quote at every step, many individual sutras being pouched m the very language of 
Brahmanas 1 and on actual practice 

Classification of Yajnas: 

The srauta yajnas are of two major kinds ‘ Havir-yajhas’ and ‘ soma-yajnas’ 
The oblations m ‘ havir-yajna’ are clarified butter (ajya) boiled preparations of rice, 
barley or wheat (caru), the faggots of selected trees ( samidha ) etc, whereas the 
oblation m the ‘ soma-yajnas ’ is the ‘soma’-juice which is also drunk later by yajamana 
and the rtviks Each of these two kinds has seven varieties separately The seven 
‘havir-yajnas’ are also called Tstis’, and they are ‘ agnyadheya ’, ‘ agnihotra', 
‘ darsapurna-masa ’, l agrayana\ ' caturmasya ’, ‘ daksayana’ and ‘ sautramam ’ 2 

The soma-yajnas are agmstoma, atyagmstoma, ukthya (performed mostly by 
Kshatnyas), sodasm, vajapeya, atiratra and aptoryama In these sacrifices the 
Agnistomas is a model of all the soma sacrifices 3 The agmspma is a one day 

1 See Appendix B S S 6 7 (II40) 

2 According to Sayana’s Commentary on Aitareya Brahmana (5 7) But Gautama Dharma 

\, 

sutra (1 8 20) Gopatha Brahmana (1 5 23) have different lists anvadhaya, agnihotra, 
paumamasi, amavasya, caturmasya, mrudhapasubandha and navesti ^fr1% W^rrfT- sntW: 

I Sukla Yaj Sam 2 18 
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(aikahika) sacrifice and it is an integral part of the Jyotistoma So much so that, the 
two are of identical Jyotistoma is performed generally for five days Some other 
sacrifices which are well-known as- asva-medha, raja-suya, paundarfka, maha-vrata, 
sarvato mukha, brhaspati-sava, abhijit and angirasa are performed for more than five 
days 

What is Vedi? 

r 

For the performance of these type of sacrifices certain specified area is needed 
where various altars are constructed A ‘ Vedi’ is a specified raised area on which the 
sacrifice is to be performed and on which persons performing the ceremony, 4 namely, 
the sacrificer, the hota, the adhvaryu, the rtvik and others are to take their seats on 
this vedi It is a consecrated ground, where ritualistic cleaning, digging and other 
details of construction are gone through Some of the main Vedis include (1) the 
Mahavedi, (2) the Darsapumamasavedi, (3) the Sautramamvedi, (4) the Paitrkivedi, 
(5) the Uttaravedi and (6) the Asvamedhavedi 5 Each of these vedis are different in 
size and shape These type of Vedis are the platform for the sacred fires The 
construction of vedis involve geometrical measurements and architectural designs 

The Plan of the Sacrificial ground : 

The construction of sacrificial chamber is not done wherever required First, 
the place for worship and performance of various sacrificial rites is selected For 
example, the site satisfying the following specifications should be selected for 
performing the soma sacrifice The site for the soma sacrifice should have water on 
its eastern side The soil at this site should not be saline, it is not to be added to, it 
should not be fissured or barren The soil should be fertile, so that there is ample 
growth of vegitation and various kinds of plants are intermixed The ground should 
be sloped towards the north-east, so that the water would flow towards the catvala 
as it is located near the north-east comer of the Mahavedi The ground should be 

4 *jf*Ts I Yaj V Sam 9 20 

5 Baudhayana, Apastamba, Katyayana Srautasutras have explained these Vedis in detail 
and I have explained this in page no 
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even and should not be having much slope The location of the site should be such 
that m future no one could procure, a place for sacrifice on the nearby ground, 
particularly towards the east of the selected place 6 This shows that surrounding nature 
and atmosphere are also important in the performance of sacrificial ceremonies 

Centre line of the Sacrificial Ground : 

Once the site is selected for a sacrifice like Soma sacrifice, its central line (the 
prsfhya) should be fixed m the east-west direction As r the sun does not rise and set 
at the true east and west directions, the method to determine these two directions by 
means of a sanku Thus the ‘ garhapatya ’ fire should be located m the centre of the 
fire-hall The centre of the garhapatya fire should be the ‘prsfhya’ 7 the central 
east-west line of the fire hall 

Thus before starting the sacrificial ceremonies, the sacrificial site is selected 
according to the condition of the sacrifice and planned systematically This shows 
how the ancient sages make these types of sacrifices in a very technical manner and 
with a systematic plan, like modem Civil Engineer’s plan of a site The design of 
the sacrificial chamber and its measurements are also very systematic and scientific 
and that I am going to explain now 

Construction of Sacrificial Chamber : 

The sacrificial ground should be spacious enough for laying of the sacrificial 
hall, the l mahavedi‘ and various pits, structures and elements required After drawing 
east-west line m a sacrificial ground the sacrificial hall, the ‘ pracina-vamsa’ or 
‘ pragvamsa ’ 8 is erected at the western end lying along, and symmetrically about the 
east-west line as shown in the figure The name is derived from the use of horizontal 
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beams (vamsa) supported by four; comer posts on which comer beams are fastened 
to serve as lmtels of the eastern and western doors 9 In this hall besides the priests, 
the members of the family and friends of the person performing the sacrifice can 
assemble 

4 _ 

Inside this sacrificial hall the tretagms, i e Garhapatya, Ahavaniya and 
Daksmagni are located with perfect calculation The garhapatya fire set up at the 
western end of the sacrificial chamber, the ahavaniya fire at the eastern, daksmagni 
on the southern side more towards west and the utkara on the northern side more 
towards the east of the fire-hall 10 The exact location and spatial magnitudes have 
been discussed later 

In between the ahavaniya and the garhapatya fire is placed on the fire altar, 
like ‘ darsapaumamaslka , altar or such other altars as may be required The Utkara 
placed near the north-east side of the sacrificial chamber is a rubbish pit dug out in 
the ground East of the praclna-vamsa and seperated by a narrow space the ‘ mahavedi ’ 
or the saumikivedi (the soma altar) placed symmetrically about the east-west 
(prasthya) line. This is a trapezium measuring 30 units on the western side and 36 
units east-west and 24 on the eastern side along spme 11 The setting up of the 
‘mahavedi ’ is itself a wonderful drawing method step by step The narration of this 
plan of sacrificial chamber is like a map of civil engineer or designing of land-sketch 
with measurement as shown in the figure - 21 

Location of the sacred fires: 

The garhapatya, ahavaniya and daksmagni are commonly known as tretagms or 
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sacred fires The garhapatya is a house holder’s fire received from his father and 
transmitted to his descendants It is a perpetual sacred fire from which other sacred 
fires are lighted This fire used by the priests for cooking oblations The ahavanlya 
is a consecrated fire taken from the householders’ perpetual fire and is also used for 
cooking oblations The daksmagm also called anvaharya pacana is used for cooking 
food 12 

Y 

Location of the garhapatya fire-place should be fixed on the centre (l e on 
praci), central east-west line of the fire-hall 13 Location of the ahavaniya and the 
daksmagm fire places should be fixed in relation to that of the garhapatya fire towards 
the east of the garhapatya, at a distance of 12 steps ( Vikramas) the centre of the 
ahavanlya fire-place should be located The distance between centres of the garhapatya 
and ahavanlya fire-places should be eight prakramas (240 angulas) if the sacnficer 
is a Brahmana This distance should be 11 or 12 prakramas (330 and 360 angulas), 
if the sacnficer is a Ksatriya or a Vrnsya respectively It is mentioned in the srauta 

f 

padartha nirvacanam and B S S that the garhapatya fire-place should be circular, its 
diameter being 27 angulas Its area should be 376 angula The ahavanlya fire-place 
should be square shaped, the length of its being 24 angula Its area is same as of 
garhapatya (l e 576 sq ang) The daksmagm should be semi-circular, its diameter 
being 38 V 4 angula Its area should be 576 sq ang 14 Its mathematical measurements 
are as shown m the figure - 22 

After the location of three sacred fires and the area of the mahavedi is thus 
marked out, the sadas tent is erected near the western base of the mahavedi The tent 
is rectangular in area, the longer side lying south-north symmetrically about the 
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east-west line and is provided with doors on the western and eastern side as shown 
m the figure This tent is reserved for the priests to sit and conduct various operations 
The place where Gods believed to have sat is called ‘sadas’ 15 and so do these 
Brahmans offering family now sit therein Clearly tent is divided by the praci lme 
in to two parts In the rfnddle of it, a Audumban (Fiscus glamerata) post is fixed at 
the ground in animal sacrifices (5TMT TT TR; WTTRWrfrf ^FIT 

II ... ¥ || B Sr S 625) Y ' 

Inside the sadas, six dhisnya hearths (Dh) are prepared These are subordinate 
or side altars, generally heap of earth covered with sand on each of which a fire is 
placed 16 There are actually eight dhisnyas, of which two, e g , the agnidhra and the 
marjallya are placed outside the sadas Of these six hearths placed m the tent, five 
are placed on the northern part parallel to the east side and belong, m order from 
the south to the 1) Hotr 2) BrahmanacehamsI 3) Potr 4) Nestr, and 5) Acchavaka 17 
The dhisnya hearth belonging to the Maitra Varuna or Prasastr priest is placed on 
the southern half of the tent near the east side 

The two other dhisnya hearths, e g the agnidhra (Ag) and marjallya, (M) are 
placed in the middle part of the northern and southern side respectively of the 
mahavedi as m the figure Both these hearths are set up under square sheds with four 
posts erected over them, open on the east side and the side facing the havirdhana 
cart shed m the middle of the altar The marjallya is a heap of earth on which 
sacrificial vessels are cleansed and is last to be thrown up 

Uparvas are sounding holes dug out m the ground near the havirdhana They 
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should be four m number, their centres being located at four comers of a square, the 
side of which may be one ‘aratm’ long The Uttaravedi 18 (UV) is the raised near the 
eastern side of the mahavedi, with the pracl line passing through in middle Uttaravedi 
is trapezium shaped or square shaped and should be contiguous to the north edge of 
the mahavedi All these'features are shown in the diagram - 23 

The BSr S 19 specifies the location and dimensions of the uttaravedi as The 
adhvaryu should measure 12 Ksudrapadas towards the west from the Yupavatlya peg 
along the cord indicating the prsfriya There he should fix a peg It is at the middle 
of the west side of the uttaravedi He should measure five ksudrapadas towards the 
south and five ksudrapadas towards the north, from the peg located at the middle of 
the west side There he should fix two pegs They denote two buttocks of the 
Uttaravedi He should measure four ksudrapadas towards the south and four 
ksudrapadas towards the north, from the yupavatlya peg There he should fix two 
pegs They denote two shoulders (the north-east comers) of the Uttaravedi Then he 

I 

should measure the Uttaravedi with a diogonal measure and stretched out a cord round 
it on all sides The area of the Uttaravedi of trapezium shape as described in B S S 
is 10,800 sq ang Even if sides of the square shaped Uttaravedi are‘taken Ten 
Ksudrapadas long then its area will be 100X100 = 10,000 sq angulas Thus there are 
some differences in specification and also in dimensions of Uttaravedi as given m 

/ r r 

the B S S and the B S S ( Sulbasutra ) where, it is a square pit of side 10 padas 

The Catvala and the Utkara 

The earth dug out from the catvala (C) 20 should be used for the preparation of 
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the Uttaravedi The location of the catvala is given thus From the north shoulder 
(1 e the north east comer) of the Mahavedi, the adhvaryu should measure a distance 
of three prakramas (90 angulas) towards the west along the border of the Mahavedi 
and then the one prakrama towards the north The point located gives the south-east 
comer of the catvala It should be square shaped the length of its sides being one 

r r 

Samya or more than one Samya Its depth depends upon the quantity of soil taken 
out to prepare the Uttaravedi The location of the Utkara, be obtained from the 
north-east comer of the Mahavedi, the adhvaryu should measure the distance of 12 
prakramas (360 angulas) towards the west along the northern border of the Mahavedi 
and then one pralaama towards the north, that is the location of the Utkara The plan 
of sacrificial ground with different locations is as shown in the diagram - 23 

Thus we find that the layout of the various sacrifices involve a systematic 
procedures of constructions and greatest care has to be taken in construction m 
fire-hall or sacrificial chamber 

Sacrificial chamber according to Sulba-sutras '•> 

Sacrificial chamber mentioned m Sulba-sutras have clear special magnitudes 
Bodhayana mentions two types of sacrificial chambers {pragvamsa) One is 16 
prakramas long by 12 prakramas broad Another is 12 prakramas long by 10 
prakramas broad In Manava Sulba-sutra the pragvamsa occupies a square area of 
side 10 aratms 

B S S follows the tradition in the measurement of mahavedi (i e of Satapatha 
Brahmana ) explained in page number ) It measures 30 prakramas on its western 

-cMm! si^i'HH'IswRrhdl 1 B S S 1 99 
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Layout for Different Sacrifices 



Fig. 6.4 Arrangement of bricks in different dhi$pyas 

A. DhTjpya of the SgnTdhra (square and circular) 

B. The hotf’s dhi^ya (square and circular) ' 

C. Dhistlya of the other priests (square and circular) 
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side, 36 along the cast-west line and 24 prakramas on its eastern side, how it is to 
be measured out has been explained The Mahavedi in 6 prakramas from ahavanlya 
(fire towards east) The ‘Sadas’ lies 1 prakramas from there least of the western edge 
of the Mahavedi and is 10 prakramas wide (m the east west direction) 

The havirdhana libs 4 prakramas (to the east) from these, it is a square of 10 
or 12 prakramas The Uttaravedi is measured out at a distance of half a prakrama to 
the west of the pole of the yupavafa (sacrificial post fixed m pit) According to soma 
sacrifice the Uttaravedi measures 10 padas The catvala measure 36 angulas The 
upavas are each 1 pradesa long, the distance between two of them being 1 pradesa 
A square of side equalling one aratm is made, poles are fixed at the (four) comers 
and a circle of radius equal to half pradesa is drawn situated at a distance of 2 
prakramas from the eastern half of the ‘sadas’, the dhisnya (fires) are each 2 pradesas 
m diameter and separated from each other by the same distance (of 2 pradesa) 21 
The side of the (covered) place for (kindling) the agnldhra (sacrificial fire) is 
5 aratms The doors of the ‘ migallya ’ (covered place for cleaning sacrificial vessels) 
is made on the northern side The pits for sacrificial posts are placed) at the interval 
of 1 aksa (104 angulas) and there are eleven of them the twenty fourth part of the 
sum of 10 aksas, 11 padas and 8 angulas is prakrama The diagram of the sacrificial 
chamber with spatial magnitudes as mentioned above is shown m the figure - 24 
From the above description of Sulbasutras, the special magnitudes and 
construction can be clearly traced to earlier ‘ Samhita’ and Brahmana 22 

Sulbasutras ra many occasions have actually referred to the authorities of the 
‘Brahmana’ by name as ‘tradition’ for the purpose of arriving at a satisfactory 
conclusion 23 


21 BSS 4-1-4-11 [1-88-1 112-3] 

22 3TCT t%3TT SIP srafcT BffaI I 

Similarly B S S 6 3 (11 35) and 8 3 (II 5 6) 5-10 (II 16) etc 

23 See Appendix n, for the verse 2-9 to 2-15 in Sulbasatras 

24 See Table - 8, Appendix I 
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All altars with their geometrical shape and measurements according to 
Baudhayana tabulated and it is given m the Appendix 24 

Relative positions of ildifiL 

For finding the relative positions of garhapatya, ahavanlya and daksmagni fires, 
Baudhayana has presented the following three methods 25 

First method: 

#- 

Three squares of side one third the distance (between the ahavanlya and the 
garhapatya) are made so as to be m contact with each other (along the east-west line) 
the garhapatya fire lies at the north west and the daksmagni at the south-east comer 
of the western square, north-east comer of the eastern square marks the place of the 
ahavanlya 

By the above mentioned positions, mathematicaly it may be explained like this 
Let A, G and D stand for ahavanlya, garhapatya and daksmagni fires The 
distance AG is divided into three equal parts and with each third part, three square 
are drawn touching each other, then the north-west comer of the western square, 
south east comer of the same square and north-east comer of the eastern square mark 
the places for garhapatya, daksmagni and ahavanlya fires respectively as shown m 
the figure below 


A 



25 BSS 7 4-7 7 (11 61-66) 


Fig a 
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When A and G interchanged position of D i.,e U will denote the [lace for ‘ Utkara’ If ‘a’ 
fee the distance between the and than garhapatya and ahavanlya then 
'Since A G is divided into three parts- 


AD = 


*GD = 




J 


+ a 






+ 



V2 


Where a be the distance between the garhapatya and the ahavanlya 

Second Method: 

Alternatively “ the distance between the garhapatya and the ahavanlya is divided 
mto five or six ( equal) parts a sixth or seventh part is added the whole is divided into thiee 
■qual parts, a mark is given at the end of the second part from the eastern extremity ( with 

-wo ties) fastened to ( poles at) the two ends of the (the distance between) the garhapatya 

/ 

md the ahavanlya, the cord is stretched to the south by the mark and a pole fixed at (the 
ipot reached by ) the mark. This is the place of the dak§inagni 26 

fathematically, according to this method considering the above figure (a) and above values 


2 

( 


2 

f sl\ 

— 

a + 

— 

or — 


0 


7j 

3 1 

l 6j 


D = 


1 8 7 

id GD = —a or —a 
12 18 


16 7 

—a or —a 
12 9 


third Method: 

the, last method Bodhayana suggests “ the measure ( between the garhapatya and the 
avanlya ) is increased by its fifth, the whole of it is divided into five parts and a mark is 
*ven at the end of the second part from the western extremely With two ties fastened to 


BSS34 
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(poles at) the two ends of the east - west line (representing the distance between two fires), 
the cord is stretched to the south by the mark and a pole is fixed at (the spot reached by) the 
mark This is the place of the dak§ipagm 


i Mathematically here A D = 


( , 18 
a + 


5) 25 


■a 


\GD= 2/ 


( . n 12 


a+ — 


= —a 


5) 25 


Apastamba has taken the second method for the relative position of garhapatya and the 
ahavanTya and daksmagm the first method by Katyayana He has also specified the 
relative positions of the three fire- altars also in a new way ‘Divide the distance between 
gaihapatya and the ahavanTya into six or seven parts, add a part, then divide (a cord) equal 
to the total increased length into three parts etc’ The rest of this rule is the same as latter 


portion of the second rule above and hence need not be mentioned 


If it is assumed that the relative positions of the three fire- altars were meant to be one and 
the same, in cases through expressed differently, then we shall have the following 


approximations to value of S and -Jl 


V5 - — ^ = 2 285,2 333,2 16 respectively 

V2 = -^ — =1 142,1 116,1 44 respectively 

7 6 25 

According to modem calculation V5 = 2 23607 and V2= 1 144213 comparing the 
value yfs = 2 333 and -Jl— 1 142 which are correct up to the first place of decimals 
27 ASS 4-4 
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Vedis and their Classification 

Introduction : 

Vedic rituals are mamly of three classes Nitya (which is done on a regular 
basis), Naimittika (which is done on an intentional basis) and Kamya (which is done 
on an desirous basis) For the performance of these rituals visual elements are almost 
an integral part like, instruments and tools of yajna Each altar has'a specific form, 
shape and purpose prescnbed by a particular Vedic texf So an individual who wants 
to perform these rituals also has the responsibility to make sure that whether all the 
requirements for doing sacrifices are right form, shape and size 

As Vedic rituals are classified Vedis are also classified as- 1) Nityavedis, 2) 
Kamyavedis The naimittika sacrifices are based on pitrkarmas Hence vedis on these 
sacrifices are not mentioned m Sulbasatras The vedis of the Nityayajna are primiarily 
belongs to tretagnis 1 e Garhapathya, Ahavaniya and Daksma The other Nityavedis 
are- Mhavedi (Saumika-vedi), Paitrka-vedi, Sautrammi-vedi, Uttara-vedi etc 28 
Kamyavedis are constructed to achieve special goals, usually demand even more 
complex geometrical operations and archetectural designs than those needed for Nitya 

, i 

vedis According to the nature of the oblations of sacrifices, they may be subdivided 
into three groups- 1) Vedis of iSft yajnas 29 (or sacrifice with oblations of butter, fruit 
etc ), 2) Vedis of Pasu yajiia (or animal sacrifice) such as, Nirudha pasubandha (which 
must be performed once every year, more particularly on a new moon or full moon), 
3) Vedis of Soma yajna 30 (which is such as Agnistoma, is a very big and extensive 
so cannnot be performed often But it must be performed or Vedi is constructed 
sometimes upto one year 31 


28 Structure and spatial measurements of all Nitya vedis discussed later in page no 

29 An means a sacnfice m which the sacnficer employs four priests, the adhvaryu, 
Brahma, Hotr and Agnldhra are employed 

30 The sacnfice where soma is used as oblation 

31 For example‘Gamdacayana’ 


J 


Indological Truths 




The Layout of Fire-Places and Altar (B) 


!r—15 — 



M 



N 


Layout of the garhapatya fire-place 
Area of square DEFG (Fig. 2.4) is equal to 
the area of the circle PMN. 
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Procedure to give the Layout of the Nitya Vedis: 

Srautasutras and Sulbasutras give the proceedures for the layout of different 
vedis, 1 e both Nitya and Kamya vedis 


Layout of Nitya Vedis: 

As I already mentioned the three sacrifices are to be placed m a proper way 
Dimensions of the rectangular fire-hall according to BSr S 32 is length 16 prakramas 
and width 12 prakramas It is rectangular having east-west sides 16 prakramas (480 
angulas) long and north-south sides 12 prakramas (360 angulas) The garhapatya is 
located at the centre of the fire-hall 

On the east-west centre line of the hall 33 and at a distance of 192 angulas from 
the western border, fix a peg ‘O’ It is at the centre of the garhapatya fire-place 
Again, on the east-west centre line but at a distance of 240 angulas (i e 8 prakramas) 
from peg ‘O’ fix peg ‘O’ It is at the centre of the ahavanlya fire-place as in the 
figure - 25 

Take a cord of 280 angulas long (240-240/6 angulas) Divide its length in two 
parts, 180- 2 /3 and 93-V3 angulas and put a mark C This is the mrancehana One end 
of the cord is fastened to peg ‘O’ located at the centre of the ahavanlya and another 
end is fastened to peg ‘O’ located at the centre of the garhapatya Stretch the cord 
towards the south with mark ‘C’ held m the hand A peg is fixed at the location of 
the mark C as it is the centre of the anvaharyapacana fire-place as in the figure - 25 


Construction of the Garhapatya Vedi: 

Take a cord and fasten its one end to the central peg ‘O’ of the ahavanlya 
fire-place The cord is stretched and fastened to peg D located at the comer of the 
ahavanlya fire-place Bring this cord of length ‘O’ D on the east-west central line 
and put a mark K on this line where peg D is located Divide the distance ‘O L 
which is equal to ‘O’J + 1/3 JK Draw a circle of the radius equal to ‘O’L with O 
as centre This is the inside border of garhapatya fire-place, area of which is equal 
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Methods to fix location of Daksipagm 

(A) X = Distance between centers of the garhaoatya 
(O) and the ahavamyn (O’) fire-places 

O" = Centre of the dakjipagn: 

(B) A = j (X + L X) B --j (X + ix) 

C»| (X+Lx) D = | (X + ix) 



Method to fix location of the dak§ujagm 



i 
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to 576 sq arigulas This is circular garhapatya Vcdi according to B S S 34 The 
diagram is shown m the figure - 26 

Construction of the AhavanTyavedi: 

The ahavaniya vedi is square-shaped, length of its sides being 24 angulas Take 
a cord I-V 2 times this length (1 e 36 angulas) and draw a square DEFG having sides 
24 angulas long Along the east-west centre line of the fire-hall, two pegs ‘A’ and 
‘B’ are fixed at a distance of 16 prakramas Ends of the cord, 24 prakramas long, 
are fastened to pegs ‘A’ and ‘B’ The cord is stretched towards the south-east by 
holding it at the mark N Marks N and I are located on the ground at ‘N’ and T 
‘Fix a peg at I’ This gives the south-east comer Reversing the procedure, fasten 
ends of the cord to pegs ‘B’ and ‘A’ and stretch the cord towards the south-west by 
holding it at N Fix a peg where the mark I is located This gives a south-west comer 
Repeat the procedure towards the north and obtain the north-east and north-west 
comers, so that a square-shaped fire place is formed 35 (See fig 26) 

Construction of the Daksinagni : 

Measure length FD, 1 e the diagonal of the inner square of the ahavaniya vedi 
Length of the diagonal is /2x-l aratm Peg ‘O’ gives the location of the centre of 
length equal to the diagonal of the ahavaniya fire-place by the method already 
described A square of the area equal to two 89 aratnis is obtained Find the radius 
of the circle of equivalent area by the method elaborated for training the circle 
representing the garhapatya fire-place Draw a circle of this radius with peg ‘O’ as 
‘centre’ Remove the half circle that is towards the north The remaining semi-circle 
is the daksinagni 36 The diagram is as shown m the figure - 27 


34 facMwraitf JTKrm;' 
BSrS 158 

35 
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36 3lftr^TWTWTf f^PTW 
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*rafcr I B S S 1 68 (Commentary) 
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Now we find that, the altar of garhapatya must be of the form of a circle and 
altar for Ahavanlya should be always a square and that of Daksma semi-circular But 
the area of each must be same and it is equal to one sq aratm (1 e 576 sq angula) 
From tha construction of these three Nityavedis it will easily be recognised 
pre-supposes the knowledge of the following geomatrical operations 

1) To construct a square on a given stnght line 

2) To circle a square, and it converse of the same area 

3) To double a circle 

These geometrical operations are very rare even in modem mathematics and 
geometry behind it is analysed seperately m the chapter 

i 

Construction of the Mahavedi 

' / 

In a sacnfictal chamber the mahavedi is an important part Sulbasutras explain 

the construction of mahavedi in different methods! with spatial magnitudes 37 
Mahaveedi means ‘great altar’, therefore it is an altar of big size This vedi is 
important part m soma sacrifice, hence it has another name as ‘Saumiki-vedi 38 (or 
the altar of the soma-sabnfice) As I already described while explaining the 

I 

construction of fire-hall, it is of the form of an ‘isosceles trapezium’ in shape That 

I 

means, the opposite sides are parallel to each other The measurements and area of 

I 1 I 

this type of trapezium which now taught as a subject of Mathematics, under section 
geometry 39 But in Sulbasutras, however, explain m connection with the construction 

I 

of Yajna-vedis" (sacrificial altars) Therefore, from mathematical point of view, the 
ancient Indian geometrical thought was really considerable 

According to Sulbasutras, the face of mahavedi is 24 padas (or prakramas) base 
30 padas and altitude 36 padas But Baudhayana said, "according to tradition the 
mahavedi measures 30 padas or prakramas on its western side, 36 prakramas along 

37 BSS 4 3 (191) 

38 ASS 5 1 

39 See ‘A Text Book of Mathematics 9th Standard’, P 258 (State syllabus, Karnataka 
Govt - 2006) 
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the east-west side and 24 prakramas on its eastern side and mahavedi is 40 located 6 
prakramas from the ahavaniya (fire towards east)" As Bodhayana said,"according to 
tradition, it is not of his own measurement This matters contained in Sulba to the 
earlier, Brahmana 41 and Samhita " 42 In Satapatha Brahmana, the same measurement 
of mahavedi is given which can be explained m detail as follows 

The method of constructing the mahavedi, as described m Satapatha Brahmana 43 

t 

can be explained as follows 

"From the post on the east side (of the fire-hall) one proceeds three ‘Vikramas’ 
to the east and there fixes a pole which is the middle-hmd pole (WTFTs) From the 
middle hmd pole, he goes 15 prakramas towards the south and fixes a pole there, 
this is the south-west comer (of the Mahavedi) From the middle hmd pole, he 
proceeds 15 prakramas towards the north and fixes a pole there, it is the north-west 
comer From the middle hmd pole he goes 36 prakramas towards the east and fixes 
a pole, this is the middle front pole From the middle front pole, he strides 12 
prakramas towards the south and fixes a pole, he strides 12 prakramas towards the 
north and fixes a pole there, this is the north east comer which gets the measurement 
of the ‘Mahavedi’ 44 The setting up of mahavedi described above may be shown in 
the diagram as follows 


40 BSS 4 3 (1-91) 

41 Sat Br 3U-5 1 6 

42 Tai Sam IV 2 4 5 

43 tTEr cjcrfHjf cri%: I TOT wmfcl ^fts^TW: I 

cRtTTHTKlTTT^lt: | TOTOtfr f W ^f^TT 'sftffr: I 

cTWWTRT^t: I falRt HtxRT I I 

JITS? pRRt fqTsFUFt. 

44 5T3TOfcT PfisRT I I IIKST 

^tf^frSFT: I I §K5T RlsnUIn, WFtfcT ^rtfrs?T W TTM 4^! II 

Sat Br IE, 5 1-6 
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E 



51^ central peg 
^f§FT 5T^ south-west comer 
37K north-west comer 
eastern central peg 
^FT 3RT south-east comer 
3RT north-east comer 

Similarly mahavedi, as descnbed m the Taittiriya Samhita, is also in the same 
form having its face 24 prakramas long, base 30 prakramas and altitude 36 
prakramas 45 The measures are also given m other samhitas 46 Thus the measurement 
of the all sides of the mahavedi and its altitude contained in the Sulba mdead, to the 
earliar Brahmana and Samhita But it gives the impression that lengths of the sides 
of the mahavedi are neither accurately measured nor the eastern and the western sides 
are laid accurately parallel to each other The Sulbasutras give good information on 
different methods of giving layout of the mahavedi accurately But the love of 
tradition of these Sulbasutrakaras is such that, as I have shown before, although the 
difference of period of Bodhayana (800 B C) and that of Katyayana (300 B C) is 

45 I Tai Sam 
6245 

46 Mai S 3 8 4, KathS 25 3, KPS 3 86 
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very large, still one finds from the study of their Sulbasutras, that there was same 
tradition followed m almost five hundered years I think, this is because Indians like 
to follow old traditions m their religious activities 

Here or anywhere else m this Satapatha Brahmana, we are also not taught how 

4 

to draw the east-west line and how to draw a line at right angles to it (1 e the 

t 

north-south line) through a given point on it But one thing is important, the Satapatha 

T * 

Brahmana, is known to have measured the vedi with a cord Sulbasutras also used 
for measurement with much better and accurate information from the Brahmana 


Layout of Mahavedi according to Srauta and Sulba sutras: 

I already explained the construction of Mahavedi described in Satapatha 

f 

Brahmana Srautasutras are also based on Brahmana texts given the layout of 
Mahavedi with measurements The description of layout of Mahavedi of the soma 
sacrifice, given in B Sr S gives the impression that lengths of sides of the vedi are 
neither accurately measured nor the eastern and the western sides are laid accurately 
parallel to each other 

The Mahavedi should be located towards the east of the fire-hall According to 
B S S 47 distance between the western side of the Mahavedi and the centre of the 
ahavaniya fire should be six prakramas (180 angulas) The peg located on the prsthya 
(central line) and the mid point of the western side of the Mahavedi is called 
‘Salamukhiya’ 48 peg Dimensions of the Mahavedi should be 


Western side 30 prakramas or padas 
Eastern side 24 prakramas or padas 
length 36 prakramas or padas 

The B Sr S gives the graphic description of the layout of the Mahavedi It is 
given below 


B Sr S 191 


48 Ptog; 3 t 'rerfrrcsft surfer *rr«ft 

JTPratW^TT oMIWd: 11 B Sr S 1 90 
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"The adhvaryu should measure six prakramas (180 angulas) towards the east in 
front of the ahavanlya fire There he should fix a peg which is called Salamukhlya 
peg He should measure 36 prakramas towards the cast along the prsthya from 
Salamukhlya peg, there he should fix a peg This is called Yupavatlya peg (l e the 
peg indicating the location of the pit for the sacrificial post) He should measure 15 
prakramas towards the south and 15 prakramas towards the north from the 
Salamukhlya peg At these points he should fix up two pegs They denote the buttocks 
(the south-west and north-west comers) of the Mahavedi He should measure 12 
prakramas towards the south and 12 prakramas towards the north from the yupavatlya 
peg At these points he should fix two pegs They denote two shoulders (the south-east 
and the north-east comers) of the Mahavedi Then he should measure the Mahavedi 
with a diagonal measure and stretch out a cord around it on all sides He should 
stretch out the prsthya line 49 The diagram is as shown m the figure - 28 

B Sr S further states that the adhvaryus should do the first tracing of the 
Mahavedi He should dig up The agnidhra should carry the earth, three times from 
the ground which has been dug up This discretion indicates that the Mahavedi is 
dug up below the ground level 50 The depth to which it should be dug up is not 
given It is specified that the ground of the mahavedi should be made level by breaking 
up the pieces of high ground and by filling up the low-laymg area Care should be 
taken while levelling the ground, that is well slope towards the north-east One of 
the specification for selecting the site of the soma sacrifice is that ground should 
naturally be slopping towards the north-east This specification helps the preparation 

49 qzsrre: sroFtw# l tr viHlifte r: stf: n 

wsiw# 11 11 srf: II 'T^iresr 

srstW'iwmfa 11 Prefer l ft ^ft li <d^rr wTFsrarofa 

grafhOv; II II w*r 11 

^umrcRlfcr II B Sr S 6 22 

f^Kd ylcl I I BSrS 

6 23 
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of the ground of the mahavedi, sloping towards the north-east The mam work, that 
is required to be earned out for the preparation of the Mahavedi, is to flatten the 
pieces of the high ground and to fill up the local depressions It is further mentioned 
that beards of corn should be removed from the ground of the mahavedi 

Mahavedi, according Apastamba: 

Apastamba explained the layout of Mahavedi almost similar to BSS All the 
dimensions of the mahavedi is same as that of BSS Bodhayana says, "mahavedi is 
6 prakrama from ahavanlya" 51 while Apastamba says, "as a distance of three 
prakramas" 52 towards the east from the eastern side of the fire-hall, on the prsthyas 
a peg should be fixed This gives the mid point of the western side of the mahavedi 
The depth to which mahavedi is dug up below the ground level is not given But 
Apastamba says "the level of the mahavedi should be three angulas below the ground 

l 

level " 53 Besides these differences, the method of Apastamba m the construction of 
mahavedi has special consideration That can be discussed now 

What is Rajjuvidhi? 

As it has already been discussed in chapter 2, the word rajju means rope or a 
cord which is used as a measuring tape 54 Therefore it is quite probable that rajju 
had its use m land surveying Apastamba has used ‘one cord’ (Yeka rajju) and two 
cords (Dvi rajju) in the construction of the mahavedi 55 This type of construction is 
different from that of BSS The method of measuring by one cord is called 
‘ekarajjuvidhi’, while the method of measuring mahavedi with two cords m named 
as ‘dvirajjuvidhi’ These two methods are very helpful in the construction of altar of 
the shape of square, rectangle, triangle and many other isosceles trapezum described 

51 BSrS 43 

52 ASrS 5 1 

53 ASrS 5 3 (Karavmdiya Vyakhya, 20-22) 

54 See Chapter 2, Page No 

55 He has named it as ‘Saumiklvedi’ is same as mahavedi 
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in the Sulba 56 In this methods the knowledge of the properties of the right angled 
triangle, clearly identified It has been analysed in a separate chapter 57 


Ekarajjuvidhi: 

It was given by Apastamba 58 as "Having joining a cord of 18 prakramas to 
* 

another 36 prakramas and a mark is given at a distance of 12 prakramas Similarly, 
another mark has at a distance of 15 prakramas from its western end Having fastened 
the ends of the cord to (the two poles at) the two extremities of the east-west line 
(of 36 padas) stretch it towards the south by taking by the mark at 15 and fix a pole 
(at the point reached by the mark), similarly towards the north These poles are the 
two western corners of the vedi For (determining) the two eastern comers, interchange 
(the ends of the cord) and then stretching it towards the south by the mark at 15, fix 

i 

a pole at (the point reached by) the mark at 12 (proved) similarly towards the north 
These are the two eastern comers This is the method of construction with one cord 59 



Mathematical it can be explained m this way 


Let AX be the original cord ‘a’ measuring 36 prakramas and 4 extra cord, a / 2 
measuring 18 prakramas 


C and D are marks on the cord such that 
D Y = a /3 = 12 prakramas 
X C = 5 /i 2 a - 15 prakramas 
YC = 1/2 - 5 / 12 a = a /i 2 • AC = 13 /i 2 a 
Now a2 + 5 /i 2 a 2 = 13 /i 2 a 2 


56 ASrS 1 2,5 1-2,6 3-4,6 6-7,7 1-7 

57 See Chapter, Page No 

58 ASrS 5 2 

59 Ap S1V-2 
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Y 

C 

D 



K A E D L 



Fig 1 Fig 2 


Fig 3 


This right angled triangle has been used for the construction of the isosceles 
trapizium ABCD where AAXC, EFC, EBF, ELT and DKF are equal and DX=AE=ED 
and XC=BF=FC AEBC & AKFL are in the form of isosceles triangle This shows 
the geometry lies m the construction of the Mahavedi 

Method II These rules deal with the construction of a Mahavedi ‘with the help of 
two pieces of cords Apastamba here gives three sets of two cords -methodology and 
analytic methodology This is as follows 

Set 1 The diagonal of a rectangle whose sides are 3 and 4 (pada or prakrama) is 
5 With them, increased by three times themselves (are determined) the two eastern 
comers of the vedi With them increased by four times themselves (are determined) 
the two eastern comers of the vedi 

With them increased by four times themselves (are fixed) the two western 
comers 60 Here Apastamba applied his own theorem of 
Mathematicaly it can be done as follows 61 

Sides are 3, 4, 5 ( , .3 2 +4 2 = 5 2 ) 

60 ^ftfcr l ASrS 14 

61 ASrS 5 3 


A 
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Increased by 3 times (3 + 3 3) 2 = 12 

4 + 34= 16 

5 + 3 5 = 20 

l e 12 2 + 16 2 = 20 2 
Increased by 4 times 

3 + 43 = 15 

4 + 4 4 = 20 

5 + 4 5 = 25 


A P B 



ie 15 2 + 20 2 = 25 2 

This is also the relationship of finding the lengths of a right angled triangle m 
geometry of modem mathematics 

Set 2 "The diagonal of a rectangle whose sides are 5 and 12 is 13 with them the 
eastern comers of the vedi (are determined) and with them increased by twice 
themselves the western comer (are fixed)" 62 

The diagonal of a rectangle of sides 12 and 5 is 13 with these sides, the two 
eastern comers of the altar and with these sides increased by twice themselves, the 
two western comers are determined 63 



62 ASu 5 5-4 

63 ASrS 54 


\ 
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As shown m the fig(c), If AB=12 & BC=5, then 

AB 2 + BC = 12 2 + 5 2 = 144 + 25 = 169 -(1) 

AC = 13 AC 2 = 13 2 = 169 -(2) 

Therefore, by comparing equation 1 & 2 AB 2 +BC 2 =AC 2 

* 

Hence the relation is, 12 and 5 m 13 are the sides of a rectangle In another 
way, "In a right angled triangle the square on the by pptenus is equal to the sum of 
the squares on the remaining sides" This is universally accepted as ‘Pythagoran 
theorem 64 About the Greek mathematician Pythagoras, it will be explained later m 
a separate chapter - 6 

Now these length of the sides have been increased four times i e 
i e 5 + 25= 15 
12 + 2 12 = 36 
13 + 2 13 = 39 

15 2 + 36 2 = 39 2 - This relation also holds good m finding the length of 
sides of right angled triangle in modem mathematics 

The diagonal of a rectangle of sides 15 and 8 is 17 With these sides the western 

( 

comers of the altar are determined 


The length of the sides of a rectangle are 15 8 and 17, then the relationship is 
8 2 + 15 2 = 17 2 


A B 




64 See 10th Standard Mathematics text book (State syllabus) of Karnataka Govt, 2006 
* ’T^Ri'hKiRtWl; r'STs I! A Sr S 5 13 
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The diagonal of a rectangle of other sides are 12, 35 & 37 Its relation is 

12 2 + 35 2 = 37 2 

The diagonal of these sides are fixed to the two eastern comers as shown m 
the figure above 

By these two sets of illustration given by Apastamba, the method of construction 
explained as follows 

"Take a cord 25 prakramas long and divide it m two parts, one being 13 
prakramas and another 12 prakramas long 

Fasten ends of the cord to pegs C and D and stretch it towards the north, holding 
the mark m the hand Fix peg E at the point where the mark on the cord is located 
This is the north east comer of the mahavedi Repeat the procedure towards the south 
and obtain the south-east comer of the altar 65 


Mahavedi According to Manava and Katyayana 

In the layout of the Mahavedi in soma sacrifices Manava and Katyayana follow 
the same measurements and methods of Baudhayana and Apastamba with some slight 
differences In Manava the ground of Mahavedi is dug up so that its level is two or 
four angulas below the ground level whereas Baudhayana did not say about the width 
of digging 

Construction of Manava’s method of Mahavedi is as follows "Measure a 
distance of three prakramas (72 angulas) or a little more along the prsfiiya (the central 
line) from the east side of the fire-hall and fix a peg This is the central peg of the 
western side of the Mahavedi The east-west length of the Mahavedi should be 36 
prakramas 66 as shown in the figure According to M Sr S length of the western side 


65 

66 



II A Sr S 5 5 

*ST: II ASrS 5 10 


wmt;II M Sr S 22152 
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should be 30 prakramas and that of the eastern side 24 prakramas 67 Method of 
construction of other side of Mahavedi is quite interesting 

"Take a cord 54 prakramas long and divide it into two parts by a mark Length 
of one part is 39 prakramas and that of another part ,15 prakramas Fasten ends of 
the cord to two pegs on the prsthya and stretch towards the south by holding it at 
the mark Fix a peg where the mark is located on the ground It gives the south-west 
comer of the Mahavedi Repeat the proceedure by stretching the cord towards the 
south and then towards the north and fixing pegs at the distance of 12 prakramas, as 
marked on the cord, locate the north*-east and the south-east comers of the 
Mahavedi 68 as shown in the figure - 29 

According to Katyayana, ‘the distance between the eastern side of the fire-hall 
and the western side of the Mahavedi should be three prakramas The prsthya of the 
Darsiki vedi should be extended towards the east The prsthya of the Mahavedi should 
be along the extended prsthya of the Darsikivedi A peg fixed on the prsthya indicating 
the centre of the western side of the Mahavedi is called antahpatya 69 

Dimensions of the Mahavedi should be western side equal to 30 prakramas, 

i 

eastern side equal to 24 prakramas and the distance between them equal to 36 
prakramas 70 The level of the Mahavedi should be three angulas below the ground 
level The prsthya of Mahavedi is constructed, the width and height each being one 
angula 

From the method of construction of Mahavedi according to Satapatha Brahmana 
and four Sulbasutras it may lead to the following conclusions 

67 I s 9i* to si<v!^ 

1 ^ 11 M S S 134 

68 I wtowpw m<|PitjRi I ctfticc 

I UdflTUcf. I RRRtTCcTs 1 tTFTtfMl M SrS 22153 

69 'JSRtra; fTj w% 1 sfTSRT! M: I KSrS 83 9 

70 l 13 n&m<^ cTT i yfeqfo greroresTTg I 

II K SrS 8 3 8 11 
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I) Sulbasutrakaras or ‘vedi constructors’ should know the construction of 
various geometrical figures only with the help of simple instruments like 
cord and pole (sanku) 

II ) They also know about finding the area of difficult geometrical diagram 
like isoscales trapezium for the given lengths of face, base and altitude 
as like modem mathematicians 

in) To find the measurement of geometrical figures like these isoscales 
trapezium, the state of knowledge of geometry of higher degree was known 
during the srauta period or sulbasutra penod The resistance of Acaryas 
to follow the traditional methods by using simple instruments like cord 
and pole lead to the impression that the knowledge of geometry was very 
simple during the sulbasutra period 71 

Construction of Layouts of Kamya Vedis: 

1 Darsa-paumamasa It is a ‘model’ and primary sacrifices for all istis (brief and 
simple ceremonies) and where the oblations offered are purodasa-cakes, milk, curds 
and butter 72 Agni and soma are the divinities principally worshipped (Agm-somiya) 73 
New moon and full moon days are prescribed for this ritual and doing this sacrifice 
for getting ‘svarga’ Darsa pumamasa begins even on the previous day when 
agnyadhana (setting up of the sacred fire) is conducted by feeding the three sacred 
fires (garhapatya, ahavaniya and daksma) with one faggot (from asvattha or palasa 
tree) each The man who is the sacrificer at noon approaches the three sacred fires 
and understakes the vows (vrata-grahana) and he spends that night m the sacrificial 

hall tending the fire 

} 

71 For example verses such as 1 65, 1 71, 1-76 of BSS or verses 4-1, 4-3, 4-5, 5-1, 5-8, 
5-10 of .ASS and with the remark "sfcTftlTRcl or '^hR^iRi orSftr3tP( (verse 

1 85 of Bau) all these literal quotations justify that spatial magnitudes or method of 
construction was said authentically 
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The remainder of the purodasa cakes is put into the fire m a sequence called 
svisjikrt and anuyaja as the fire-ntual for three divinities follows The ritual begins 
with the establishment of the sacred fire and concludes with the final oblations 
(pumahuti) Thus Anvadhana, Samidadhana, Darbhaharana, Sayamdoha, pratdoha, 
Nirvapa, Havispana, Samiddmi, Prayaja are the first stages, while Svistakrt, 
Idabhaksana, Daksnadana, Anuyaja, Suktavaka, Samyuvaka, Patnisamyaja are the 
second stages 74 of this Darsapaumamasa yajna y 

Darsapaurnamasika Vedi: 

This type of ‘vedi’ is constructed for Darsapaumamasa Sacrifice, ‘Darsapauma 
masa’ is one of the srauta sacrifice and one among seven ‘Haviryajiias’ This sacrifice 
is a ‘model and primary sacrifice for all ?f£’s and where oblations offered are 
purodasa-cakes, milk, curds and butter 75 New moon and full moon days are 
prescribed for this ritual The sulba sutras deal with rules for measurement and 
construction of vedi regarding Darsapaumamasa 76 This vedi is placed towards the 
west side of the ahavaniya and is m the form of an isosceles trapezium having face 
equal to angulas, base 64 angulas and altitude 56 angulas As shown in the fig (a) 
this vedi lies east side of Garhapatya and north side of ‘Yajamana’ 

The formation of this vedi can be stated as follows: 

"A tie is given as each end of a cord twice as long as the side (of the base) 
and a mark at the middle With two ties fastened to (poles at the two ends of) two 
ties fastened to (poles at the two ends of) the southern side the cord stretched to the 
south by the mark and a pole fixed at (the spot reached by) the mark Fixing the two 


72 


srdhzfr 3TPFTM: S-St ^f^RTRTs I WWhTFFtR 11 Sr 

Yaj Sam Chapter 2 19 


73 

74 

75 

76 



I 3ffir : ! flr®Ts Wl^: 3TTf?Ffmt I SrY Sam Chapter 1 43 


H>kRqT WTlPr 3frihT: 3Ufl4l41q: if^T I d')qiPi ^T 

I (Chapter 1-2 - devoted to Darsapumamasa) 

Sukla Yajurveda Samhita, Chapter 1 & 2 

H>{qiwi 4tf^rquFTTPr stttpt: an^Pp^; q#Miqs ytenrr iPr 11 18 

B Sr S 3 6-3 8 A Sr S 45,MSS 14 
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ties at this (pole) the southern side is circumscribed (with an arc of a circle from end 

to end) lay the mark Thereby the northern side is explained The eastern side is 

circumscribed in the same way by a cord double its length, and likewise the western 

side " (See the figure - 30) 

* 

Mathematicaly we can explain as follows since it is in the form of isosceles 
trapezium, let AD = 48 angula BC = 64 angula & EW = 96 angula 

Construction of the Darsiki vedi with modern notations: 

Fix pegs M and N along the east-west line and at a distance equal to the length 
of the altar, say 96 angulas, distance between the western side of the ahavanlya 
fire-place and eastern side of the altar is very small or nil Take a cord 64 angulas 
long Fix two pegs T and V on the east-west centre line at equal distance from the 
peg N This distance may be 15 angulas Fasten two ends of the cord to pegs T and 
V Stretch the cord towards the south, holding its middle mark m the hand Make a 
mark W on the ground where the middle of the cord is located Remove knots from 
pegs T and V and fasten them to peg N Stretch the cord holding its mid-mark m 
the hand such that it should be aligned along the mark W Fix peg P at the point 
where the middle mark is located This gives the south-west comer of the Darsiki 
altar Repeat the construction towards the north and obtain the north-west comer Fix 
two pegs at the distance of 15 angulas on both sides of the peg M along the east-west 
line Take a cord 48 angulas long and repeating the construction, obtain the north-cast 
and the south-east comers of the Darsiklvedi which is m the form a trapezium 77 
RSPQ as shown m the figure - 31 Apastamba and Manava followed the same method 
This vedi has a long tradtion and is mentioned m Taittirlya Samhita and Taittirlya 
Brahmana 

2. The Animal sacrifice (or Pasubandha yajna) 

This is an independent sacrifice and it is also performed m soma sacrifice as a 
constituent part The independent sacrifice is called nirudhapasubandha (offering of 

77 B Sr S 3 8 
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an eviscered animal) and the subordinate ones are called saumika The independent 
animal sacrifice is to be performed every six months or every year by ahitagni 
throughout his life If done once, m a year it has to be performed m a rainy season 
(1 e Sravana or Bhadrapada) on New moon or Full moon day or it is performed once 
in six months at the beginning of the southern and the northern passages of the sun 
(1 e. Daksmayana and Uttarayana) In this sacrifice there is a sixth priest who is called 
as Maitravarupa in addition to the five required in the caturmasya yajna 

The layout of three fire-places, the altar and the fine-hall is similar to that 
described for the New moon and the Full moon sacrifices 


The Pasubandhiki vedi: 


Location of this altar with reference to the ahavanlya fire-place is not given m 
the fourth prasna of the BSr S, north m the fifth prasna where description of two 
altars required for the Varuna praghasa-parvan is given, as the Uttaravedi is like the 
Pasuki vedi 

According to the Srautasutras 78 the centre line of the Pasukivedi should be along 
the prsthya of the Darsmivedi, which is extended towards the east The altar should 
be located towards the east of the ahavanlya fire place and the distance between the 
eastern side of the ahavanlya fire place and the western side of the altar should be 
30 angulas (that is two padas) This is the width of the pathway (sancara) between 
the ahavanlya fire place and the altar According to both B Sr S and B Sr S the 
dimensions of the altar should be east west length 12 padas (180 angulas), east side 
eight padas (120 angulas) and the west side ten padas (150 angulas), 79 B Su S 80 
gives m addition two more altamative dimensions and shapes of the altar (a) shape 
of the altar should be like a isosceles trapezium and its 'dimensions similar to those 

78 B Sr S 136-42, A Sr S 4 5, Manava S S 1 4, Tai Sam 11,6 4 2-3, Tai Bra III, 
2-9-10 

79 It SPN 472/84 


80 
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of the chariot as shown m the figure - 32 According to the B Sr S 81 dimensions of 
the altar, similar to those of a chariot should be length of its east side equal to a 
yoke l e 86 angulas length of its west side equal to an exle l e 104 angulas and the 
east-west length equal to a pole i.e 188 angulas (b) The other altar should be a 
square shaped, length of its sides being ten padas (150 angulas) 82 The construction 
of pasubandhikivedi is also explained by Manava & Katyayana in the similar way 
(See the figs 33 & 34) r 

The Uttara vedi should be prepared, like a sthandila near eastern side of the 
Pasuki vedi -distance between the eastern side of the Uttaravedi and that of the altar 
should therefore be 7 V 2 angulas Uttaravedi should be square shaped and the length 
of its side being one samya (36 angulas) 83 

The catvala 84 should be located two or three prakramas (60 or 90 angulas) away 
from the altar towards the north The catvala should be square shaped and its side 
being one samya long The location of the Utkara is not given in the B Sr S or even 
in B Su S According to SPN 85 measure a distance of four padas (60 angulas) towards 
the west from the north east comer of the altar and hence measure a distance of one 
pada (15 angulas) towards north 

The ‘sacrificial post’ (Yupa) for an animal sacrifice should be five aratnis long 
(1 e 120 angulas) This is the minimum length those prescribed in the Brahmana 86 
It is mentioned that the sacrificial post should be installed such that one half of it 
should be inside the eastern side of the altar 87 The diameter of the sacrificial post 


81 

82 

83 


45IH4I 'TSJTfvPPdtS1WT3T JfTSTEW ^«dftK%fllc1 HI^Rl+qi 1 •HMdHlW'W aflWcTs 

11 B Sr S 1 76 
BauSrS 177-70 

W*)PlCl 64^1*01 B Sr S 1 77 3|KI5HRl5ld41m II 1 10 II 1 11 I^URt^iqJI 

1 11 


84 f%TI7 dPTJlfcf 11 B Sr S 2025 

85 B Sr S 1 79-80 

86 fT| 3T ■4 MM MfWtfi I B Sr S 42 

87 H5T|?TRwr 41cqi '4 <4^1+ ^ 41 on II SPN 475/85 
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is generally, one pada 88 Length of the sacrificial post that would be above the ground 
level should be square or oetogonal m cross section 89 A casala should be made of 
another piece of wood Its length should be four angulas It should be hollow and 
inserted over the top of the sacrificial post, such that top four angulas length of the 
post should be protruding above top of the casala 

3. Nirudha Pasubandha sacrifice: 

t 

This is an independent sacrifice Here offering of an eviscred (nirudha) animal 
is important This sacrifice is to be performed every six months or every year by the 
ahitagni throughout his life I already explained the animal sacrifice in detail 

Apastamba has given the layout of the Nirudha pasubandha sacrifice as shown 
m the figure - 35 

This altar should be located at the distance of 30 or 60 angulas, along the 
prsthya, towards the east of the fire hall The prsthya of the Pasuki vedi should be 
along the extended prsthya of the Darsikivedi Dimensions of the altar should be 
similar to those of the chariot The western side of the altar should be equal to 104 
angulas i e equal to the length of the axle of the chariot The length of the eastern 
side should be 86 angulas, i e equal to yuga and the distance between them should 
be 188 angulas i e equal to isa The length of the eastern side may be equal to the 
distance between holes at the ends of the yoke 

According to the vyakhya of Sundararajan this distance between the holes at 
the under of the yoke should be 80 angulas Karavmdiya Vyakhya states that the 
distance is smaller by 16 angulas than the length of the yoke, i e should be 70 
angulas If further, states that it may be smaller by one aratm, i e its length should 
be 62 angulas 

Alternate dimensions of the altar are West side equal to four aratnis (96 
angulas), east side equal to three aratnis (72 angulas) and the distance between them 
equal to six aratnis (144 angulas) 90 sides of the altar should be straight 91 

88 *r*II<El f&f^T I q*T«ll$l u MdW=ici's || -BSrS41 

89 tUTT HRRldd I BSrS 20 26 

90 Mil's qid^fvRTT: I | B Sr $u 111-12 

91 WT II B Sr S 4 1 
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The Uttaravedi should be located m such a way that its eastern side is at the 
distance of 30 angulas, equal to sancara, from the pit dug out for the erection of the 
sacrificial post The sacrificial post be placed such that its half width should be within 
the altar and half of it outside the altar 92 The uttaravedi should be square shaped, 
its side being, one samya (36 angulas) long 93 The height of the uttaravedi should 
be one janu (32 angulas) or three vitastis 94 (36 angulas) At the centre of the 
uttaravedi, a square shaped nabhi having sides equal to one pradesa should be 
provided The size of the nabhi may be like a cow’s foot or a Horse’s hoof, that is 
equal to one gopada or asvasafa Its height should be four angulas 95 

The catvala 

It should be located at the distance of one prakrama from the north east comer 
of the pasuki vedi It should be square shaped, length of its sides being one samya 
or three vitastis Its depth should be one janu 


Paitrki vedi for Pitr-rites 


A Paifriki vedi should be constructed for performing Mahapitr yajna Towards 

r 

the south, there should be prepared a level piece of ground The adhvaryu should 
trace out upon it a square altar He should not dig it up In the centre of the altar, 
he should enkindle the anvaharyapacana fire 96 Baudhayana says that one should go 
out of the fire hall and prepare the altar m the south east Saliki says that one should 
prepare it m the south east but within the fire hall itself Aupamanyava says that one 
should prepare it round the anvaharya pacana fire 97 
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According to the Bau Su Sutra, 98 the altar should be square shaped with its 

r 

corners directed towards the main directions The area of the altar should be 1/9 the 
that of the Mahavedi since the area of the Mahavedi is 97289 sq padas, the area of 
Paitrkivedi should therefore, be 108 sq padas lengths of sides of the altar should be 
10 padas, 5 angulas and'31 tilas (l e 155 angulas) A roofless square shaped pandal 
should be constructed to aecommadate the Paitrkivedi It should have a door at the 
north side 99 Y 

4. The Sautramani sacrifice and its vedi 

One should commence the performance of the Sautramani after performing the 
New moon sacrifice or under one of the auspicious constellations Thus the altar and 
fire places are same as that of Darsapaumamasa sacrifices In addition following altars 
should be constructed. 

The Sautramani altar should be located towards the east of the ahavanlya fire 
place The centre line of this altar should be on the extended centre line of the 
Darsiklvedi The area of the altar should be one third that of the Mahavedi used for 
the soma-sacnfice 100 The area of the Mahavedi is 972 sq padas or sq prakramas 
The west side of the Mahavedi is 30 padas or prakramas long, the east side being 
24 padas long The distance between the east and west sides is 36 padas or prakramas 
The length of sides of the square shaped sautramani vedi should, therefore be 18 
padas or prakramas 101 Thus the area of Sautramani sacrifice is 324 sq padas 

According to B Su S 102 the Sautramani vedi should be rectangular or trapezium 
shaped In case the altar of the shape of a trapezium should be prepared then the 
sides of the> Mahavedi which is trapezium m shape should be divided by 3 so that 

98 trr 4<r fcerr 

?3IW*frfr^ftfcN ASrS 7 7-10. 

99 MRfa<stRi I A Sr S 7 9-6 

100 3rsf <sdi4(01ci Vrtti of Ramachandra 

101 3WJTT41 I ASrS 7 3-13 
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the resulting trapezium would be of the area one third that of the Mahavedi The 
length of the west side of the Sautramani vedi should be 30 / 3 = 17 32 prakramas 
length of the east side should be 24/3= 13 856 prakramas and the distance between 
the east and the west sides should be 36/ 3 = 20 78 prakramas The area of the 
trapezium is 324 sq. prakramas (See the fig 36) 

Dimensions of the Sautramani vedi: t- 

ABCD is a trapezium having mentioned above and it is shown m the figure - 
37 In order to draw a rectangle of the equivalent area of the given trapezium 
perpendicular BE is dropped on base DC Triangle BFC is lifted and placed such that 
line EC shall be m continuation of line BA and side BE shall be perpendicular to 
base D C Point C lies at F A rectangle of sides 15 588 prakramas and height 20 78 
prakramas is obtained as m the figure - 37 103 

Once the altar is prepared, the adhvaryu should construct the uttaravedi after 
taking earth from the catvala The procedure of preparation of the uttaravedi, location 
of the catvala etc should be similar to that of the uttaravedi etc of the animal 
sacrifice 104 The area of the uttaravedi should be one mneth that of the Mahavedi 
In case the northern altar has trapezium shape then the dimensions of the uttaravedi 
should be east side 24/3 = 8 prakramas (240 angulas) west side 30/3 = 10 prakramas 
(300 angulas) and its length 36/3=12 prakramas 105 

If the shape of the altar should be rectangular then the dimensions of the 
uttaravedi should be east and west sides each nine prakramas long and length 12 
prakramas The construction is explained m the figure - 37 

A square shaped nabhi having sides 12 angula long and one angula in height 
should be constructed at the centre of the uttaravedi of either of the three shapes 

103 3fWT 3T d-dWlffcr I A Sr S 7 5 1 
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described above The B S S does not mention an altar or a mound meant for the 
sacred fire for pratiprpasthatr, although it is mentioned that he should carry for two 
portions of the fire from the daksmagni as the adhvaryu is taking out from that of 
the ahavanlya fire 106 It is suggested that an altar similar to the Darsikivedi may be 
prepared as described for the varuna praghasa-parvan Accordingly, it is shown in 
the drawing (See fig - 38) 

P 

Layout of the Sautramani Altar: 

The layout of the altar and for the New moon and the Full moon sacrifices is 
already described 

From the east side of the fire hall, along the extended prs(hya at a distance of 
60 angulas, towards the east, fix peg A This gives the centre of the west side of the 
Sautramani vedi Take a cord 1732 prakramas long and joining its two ends obtain 
its mid-pomt Fix two pegs B and C at equal distance from (100 angulas) from peg 

, f 

A along the prsjhya one towards the east and the other towards the west of peg A 
Eastern two ends of the cord to peg B and C and holding the mid point of the cord 
in the hand stretch it towards the south and make a mark S where mid-pomt of the 
cord is located on the ground Repeat the construction towards the north and put a 
mark N on the ground Repeat the construction towards the north and put a mark N 
on the ground Remove ends of the cord from pegs B and C and spread it along 
NAS so that it mid point is at peg A as in the figure - 37 Fix pegs D and E where 
the ends of the cord are located Thus the western side of the altar is drawn 

Fix peg F at the distance of 20 78 prakramas towards the east along the centre 
line from peg A This is the mid point of the eastern side Take a cord 13 856 
prakramas long and repeating the procedure described to draw the western side, draw 
the eastern side perpendicular to the prsthya and of the length of 13 856 prakramas 
Join pegs at four comers of the altar by a cord Check the accuracy of the layout by 
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(K) Sautramam Sacrifice (Scale 0.24 mm = 1 Afig) 

IFfgS^ 


Indological Truths 









Layout for Different Sacrifices 



(A) Sautramapi Sacrifice (Scale 0.24 mm * 1 Ang) 

Ffj if© 


Indological Truths 



97 


measuring length 107 of its diagonals which should be equal The diagram as shown 
m the figure - 37 

Apastamba and Manava constructed Sautramamki vcdi with V 3 of the units used 
m Mahavedi or 83 and 10 3 as face and base and 12 3 as latitude Manava followed 
the method suggested by Baudhayana The Mahavedi is an isosceles trapezium having 
face 24, base 30 and latitude 36 units Hence the Sautramamki vedi 108 is an isosceles 
trapezium of face 24 /^3 or 30 /^3 base 30 /v 3 or 10 3 and'altitude 36 /^3 or 12 3 Hence 
the area comes out as 324 sq prakramas which is equal to 1 /3 of area of Mahavedi 

The method of determining the prakramas measure to be used for the layout of 
the altar m proportion to that used for the layout of the Mahavedi, by Katyayana is 
as given below 109 

Draw a square of the area equal to that of the Mahavedi The area of the 
Mahavedi is 972 prakramas The length of the sides of the square is 31 18 prakramas 
Divide four sides of the square into three parts of equal length, that is 10 39 
prakramas. The square is thus divided m to line squares of equal area Draw a square, 
are of which is equal to sum of the areas of such small three squares the length of 
the sides of this square is 324=18 prakramas 432 angulas Give the layout of 
Sautramamvedi with this length of the prakrama measure 

Sautraamnikivedi of Apastamba and Katyayana is also in the same way as shown 
in the figures - 39 & 40 


From the above mentioned method of construction we may find some 
geometrical operations 


1 To find the area of square or trapezium and to get the square or trapezium 
of one third of its previous one 

2 To construct a nine squares of equal area 
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3 Accuracy of measurement of the geometrical figures 

\ 

5. Caturmasya sacrifice: 

r 

Caturmasya sacrifices consist of the Vaisvadeva, Vanma praghasa, Sakamedha 
and Sunasirlyaparvas Parvan means a ‘part’ or ‘joint’ They are called caturmasyas 

4 

because each of them take place after four months They are performed 

respectively on the Full moon days of phalguna (or caitra) of Asadha, Kartika and 

T . 

on the fifth full moon day from the day on which the Sakamedha is performed 

The Vaisvadeva -parvan: 

It is performed respectively on Caitra Full moon The layout of the fire places, 
the altar, catvala, utkara etc should be similar to that of the New moon and Full 
moon sacrifices 

In Baudhayana srautasutra 109 ‘vaisya’ is mentioned But they do not give the 
information on this term Srauta padartha Nirvacanam (SPN), 110 while describing 
altars and fire places accommodated' ra the fire hall, required for the performance of 
the Agmstoma sacrifice, mentions that the space between the western border of the 
Darsiki vedi and the eastern one of the garhapatya fire place is called visaya 

The Varuna praghasa -parvan: 

The layout of altars, fire places etc of this parvan is similar to that of animal 
sacrifice including the visaya In addition to the Pasuki or the Uttaravedi as it is 
called now, there should be another altar located towards the south of the Uttaravedi 
It is called the daksmavedi The daksmavedi should be similar to the darsmkivedi 
On its eastern portion, a fire place similar to the ahavanlya fire place should be 
constructed 

The western sides of the Uttara and the daksmavedis should be in one line 
Where as their eastern sides should not Distance between the south west corner of 

109 KSS 216-19 
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the, daksmavedi should be one pntha 111 (13 angulas) As the uttaravedi like sthandila 
is not required to be prepared for the daksmavedi 112 a catvala is not necessary The 
utkara for the uttaravedi also serves as the utkara for the daksmavedi It seems that 
all the three vedis namely, the Darsiki, the uttara and the daksma, are formed by 
digging the ground as given in the B S S 

It also states that the nabhi on the uttaravedi should not be constructed if the 

Y 

PasukTvedi has the dimensions like that of a chariot, but in use of the uttaravedi of 
the Varuna-praghasa parvan, even if its dimensions are like that of a chariot, a square 
shaped nabhi having sides one pradesa long, should be prepared on it 113 

Layout of Altars: 

As the proceedure for the laying out of the pasukl and Darsikivcdis has been 
already described m detail, further elaboration is not necessary The only care to be 
taken is that the east west centre line of the daksmavedi should be parallel to the 
prsthya which is the centre line of the Pasuki and daksmavedis The diagram of the 
layout is as shown m the figures - 41 & 42 

The Sakamedha - Parvan: 

The layout of fire place, daksmavedi etc should be similar to that prescribed 

N 

for the New moon and the Full moon sacrifices as m the figures - 43 & 44 

A paitrki vedi should be constructed for performing Mahapitryajna Towards 
the south, there should be prepared a level piece of ground The adhvaryu should 
trace out upon it a square altar He should not dig it up In the centre of the altar 
he should enkindle the anvaharyapacana fire 

Bodhayana says that one should go out of the fire-hall and prepare the altar m 
the south east Saliki says that one should prepare it m the south east but neither the 
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fire hall itself Aupamanya says that one should prepare it round the anvaharya pacana 
fire 114 

According to BS S 115 the altar should be square shaped with its corners directed 
towards the main directions The area of the altar should be l/9th that of the 

i 

Mahavedi 116 The lengths of the sides of the Mahavedi are already mentioned and 
area is 972 sq padas Therefore the area of the Paitrkivedi should be 108 sq padas or 

r 

prakramas The layout of the sakamedha parvan is shown m the figure east west 
centre of the daksmavedi 

Varuni and Marutivedis: 

Manava, named the northern altar of Varuna preghasa parvan as Varuni and the 
southern altar Maruti 

The northern altar i e Varumvedi should be dug up two or four angulas deep 
below the ground level In the eastern half of the altar, baring out the eastern one-third 
portion, a square shaped uttaravedi (l e a sthandda) should be constructed It should 
have sides one aratm long and its height should be again one aratm The eastern side 
of the uttaravedi should be distance of 24 angulas from the eastern side of the altar 
The east-west centre line of the uttaravedi and that of the altar should be coincident 
A nabhi should be constructed at the centre of the uttaravedi It is square shaped 
having its sides one pradesa long Its height is presumed to be four angulas or one 
angula Earth for the construction of the uttaravedi and the nabhi should be taken 
from the catvala The vedi is bright cncd by pouring sand over it 117 

The southern altar l e Marutivedi should be located such that the distance 
between its north-west comer and south west comer of the uttaravedi is one aratm 
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The east west centre line of the daksmavedi should be equal to that of the uttaravedi 
west sides of both the altar should be in oneline The length of the daksmavedi should 
be equal to that of the uttaravedi 1 e 144 angulas. The daksmavedi should be broad 
enough to accommodate oblations Depth of the daksmavedi, below the ground level, 

* 

should be two or four angulas like that of the uttaravedi Dimensions of the 
daksmavedi are length of the west side two aratms length of the east side 1-11/2 
aratms and the distance between the east and the west sides six aratms The procedure 
of the layout of both the altar with modem mathematical interpretations are given 
below (See the figure - 45) 

A cord, 12 aratms long, is divided m two parts One being aratms and 
another l 1 1 2 aratms Number of marks are put on the cord as shown in fig From the 
eastern side of the ahavaniya fire-place measure a distance of three prakramas (72 
angulas), towards the east, along the prsthya and fix peg LI Measure a distance of 
six aratms towards the east along the prsthya and fix peg Z1 prsthya 118 Fasten 
ends of the cord Z1 and LI and stretch it towards the south by holding it at the mark 
N Fix peg N1 where the mark N is located on the ground Repeat the procedure by 
reversing ends of the cord to pegs Z1 and LI and stretch it towards the south by 
holding it at the mark N Fix peg H where the mark N is located This is the south-west 
comer of the daksmavedi Now place the cord along L1H so that the mark P on the 
cord is at LI and the mark G is towards the north of it Fix peg G1 where the mark 
G is located This is the north-west comer of the uttaravedi Fix peg N11 where the 
mark N on the cord is located This is the south-west comer of the uttaravedi Fix 
peg Nil where the mark N on the cord is located This is the south-west comer of 
the uttaravedi Fix peg Cl at the location of the mark C This is the western mid 
point of the daksmavedi The distance between pegs Cl and H is one aratms Measure 
this distance towards north, along the cord from peg Cl and fix peg M which is the 
north-west comer of the daksmavedi Thus the comer points on western sides of both 
altars are obtained The distance between pegs N1 and M is 1/2 aratms 
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Spread the cord along Z1 and N1 such That point Z on the cord lies on peg 
Z1 and the endmark K on the cord is towards the north Mark T on the cord lies at 
a distance of 1-1/2 aratnis from mark Z1 Fix peg T1 at this point This is the 
north-east comer of the uttaravedi Fix peg J1 where mark K J lies on the ground 
This is the south-east domer of the uttaravedi Fix peg Cll where the mark C on 
the cord is located This is the mid-point of the eastern side of the daksmavedi 
Measure the distance of 3/4 aratm along the cord, on both sides of peg Cl 1 and fix 
pegs F and E which give the north-east and south-east comers of the daksmavedi 
respectively Thus both the northern and the southern altars are laidout 

The ahavanlya fire place should be constructed on the southern altar The 
distance between the eastern side of the ahavanlya fire place and the eastern border 
of the altar should be 24 angulas 


The Catvala and the Utkara: 

The catvala should be located at the distance of one prakrama, towards the 
north, from the north-east comer of the northern altar 119 It is square shaped, its 
sides being one Samya long Its elepth should be one janu Its sides should be 
vertical 120 

Location of the utkara is not given m MSS But it may be located at a distance 
of four padas (48 angulas) from the north-cast comer of the northern altar and one 
pada towards the north 121 There only one utkara for both altars 122 


Conclusion 

The construction of various vedis involve a clear layouts like structuar designs 

119 K SS 2-11-12 
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of building foundation As engineers design the picture of the ‘plan’m a systematic 

* t 

way with all measurements In the same way, Sulbasutrakaras or Srautasutrakaras, 
designed the various vedis with all measurements The modern engineer’s used the 
compass or other mathematical scales and pencils for the ‘plan’ of a building But 
sulbasutrakars used only cord and peg for marking this Now white sheet is used for 
designing a ‘plan’ while Sulbasutrakaras designed the vedis m a sacrificial ground 
which they choose But one thing is very sure that the layouts of fire places and 
altars involves systematic technical proceedures and measurements, even though their 
purpose of doing this only for the performing the Nitya and Kamya sacrifices 
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Citis in Sulba Sutras : A Technical Analysis 


f^rfcT (Citi) is a platform constructed of burnt bricks and mortar It is a raised 
altar, generally made up of bricks, for keeping the fire 1 - Citis (or the fire-altars) The 
fire-altars were of two types- the mtya (or perpetual) and the kamya (or optional) 
The three perpetual fire-altars were the garhapatya, the ahavaniya and daksmagm and 
meant for daily sacrifices The kamya citis intended for wish fulfilment, included the 
syenacit, the vakrapaksa-vyasta-puccha-syena, the kankacit, the alajacit, the praugacit, 
the ubhayata praugacit, the dronacit, the rathacakracit, the smasanacit, the kurmacit 
and so on 2 Thus these platforms are of different shapes These citis invoke highly 
complicated technical and geometrical operations It is also required accurate 
construction to achieve the special objects Each of these citis shall have the 
same-areas as that of the standard form of the syena-cit, 1 e 7V 2 sq purusa Thus 
eventhough the shapes of various citis are different, their area is the same 1 e 7V 2 
sq purusa The details of the geometrical knowledge developed for the construction 
of these citis are given in different sulbasutras All types of citis described m different 
sulbasutras are tabulated in the Appendix 

Bricks : 

The fire-altar (citi) is constructed with the different shapes of brick Therefore 
it is quite clear that, the fabrication of bricks was known at the time of sulbasutrakaras, 
even before the time of Brahmanas I have listed the different types of bricks which 
were used for construction of altars is given m a separate table m the Appendix 
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Fabrication of Bricks : 

A detailed description of stabilising of soil to be used for making and also the 
procedure of their burning is given m the Satapatha Brahmana The earth dug out 
from the nearly ground, meant for the sacrificial ceremony, is stabilised by adding 
m it gum extracted from Palasa tree It is added m such a quantity m water that when 
stirred vigorously foam is formed m it In the soil, rock flour, hair of goat, of a 
bullock and of a horse are added The water with gum is added to the soil so as to 
form lumps of soil of putty like consistency It is mentioned that the above mentioned 
materials are added to the soil so as to increase its strength 3 

Two additional methods of soil stabilisation are given in Baudhayana 
sulba-sutra Bncks required for construction of a citi which is to be used for a month 
(or for a year), may be prepared from soil m which ash from Ukha is added It is 
specifically mentioned that ash from ukha need not be added m soil for bricks which 
are to be used only for one night Further it is specifically mentioned that such bricks 
are stronger than those to which ash is not added 4 This very method of soil 
stabilisation is used again m the twentieth century Now the bricks used for building 
are made of soil mixed with fly ash precisely for this reason 

Another method of soil stabilisation is the use of surkhi The pot called ukha 
is made of stabilised soil Then the ukha pot is allowed to dry under the sun and the 
drying process is hastened by smoking it by burning horse-dung Then it is burnt m 
a clay It is mentioned that if this pot is found to be broken or that cracks are 
developed m it after the firing operation, then the pot is thoroughly powdered and 
mixed with the soil which is to be used for the preparation of the pot ukha It is 
mentioned that a pot prepared of the mixture of soil and burnt clay, that is surkhi, 
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VJ 

is strong and never breaks It is well known now that surkhi acts as a puzzolana and 
helps increase the strength of the soil 5 

Bricks are to be fabricated m good numbers, more than thousand so that after 
rejecting the broken or deformed ones, the remaining bricks are of requied numbers, 
usually thousand Bricks of different sizes are also required to be fabricated It is 
therefore, obvious that bricks are manufactured by using moulds (karana) of required 
sizes The use of moulds is mentioned m sulbasutras 6 r It is thought that ash may be 
sprinkled on the inner sides of the mould so that bricks formed in the mould could 
be easily removed from it 

I The moulds may be prepared by fixing wooden planks with joints and 
strengthening them with wooden nails It is rather unlikely that moulds are prepared 
with hinges at one comer so that instead of dropping the bricks on the ground by 
giving strokes to the mould,' one may remove the side of the mould smooth by opening 
it along the hinges There is no mention of hinges for brick moulds in any of the 
sulba-sutras It is however, a point of conjuncture asm Ass, 7 it is mentioned that 
the sides of the mould are to be bent so as to form bricks to be placed at the centre 
of both the wings of a syenaciti (paksamadhyiya bricks) But this may not mean that 
the sides of the mould are provided with hinges so that this angle between the sides 
may be more than 90 degrees as is required for the particular brick 

Manasasulbasutra states 8 that the size of the mould should be somewhat more 
than required, so that the bricks formed of wet stabilised soil after shrinking due to 
their drying under the sun and due to burning will be of the required dimensions 
He does not allow, like Bodhayana, to use bricks of somewhat smaller dimensions 
due to above mentioned reasons and does not suggest to make a citi of the size and 
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dimensions as required by adding wet soil m the joints wherever required 9 He further 
states that the decrease in the dimensions of a brick of 12 x 12 angulas Thus if one 
is to prepare a bnck of 144 sq angulas area, he should design a mould of such 
dimensions that its area will be equal to 150 sq angulas This statement given m 
formation of bnck (a) The dimensions of the bricks finally formed should be equal 
to the stated dimensions (b) If the soil used is such that its shrinkage is more, so 
that a bnck of 150 sq anguals area may shnnk to the size smaller than 144 sq 
angulas, then such soil is not properly stabilised as bricks made of such shrinkable 
soil are liable to develop cracks due to shnnkmg with loss of water because of drying 
under the sun and ’ because of burning It, thus gives the, norm regarding the 
shrinkability of the soil to be used for the fabrication of bncks Manava further states 
that the dimensions of the bncks decrease by one-thirtieth 10 

The method of preparing bricks : 

In Satapatha Brahmana 11 the method of preparing bricks is described The bricks 
are prepared by using moulds Then they are allowed to dry in the sun In order to 
hasten the drying process, they are subjected to smoking by burning horse dung Then 
a pit having four sides is dug Wood sticks and coal are placed m the pit along with 
the bricks They are covered by thick layer of wet mud and then fired After the fire 
is burnt out then the burnt bricks are taken out The method of burning bricks is very 
economical as it is closed furnace type 
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Specifications fo bricks : 

Citi are constructed of bricks which are first dried in the sun and then burnt so 
as to be cindered and become hard 

BSS 12 gives clearly the specifications of bricks which are so essential in their 
character that even today they are followed scrupulously- 

These specifications may be listed as follows- 

* 

1 The broken bricks should not be used The brick broken into two or three 
brick bats of any irregular shape during handling is weak and therefore, 
should not be used The brick bat masonry A brick with broken edges also 
disfigures the masonry 

n A brick in which cracks are developed should not be used, as it is likely to 
break under the weight of the masonry 

in Old bricks should not be used Only newly fabricated bricks are to be used 

iv A brick which is overbumt and consequently is black (or colour of copper) 
in colour should not be used, as it not only mars the colour scheme of the 
citi but is many times out of shape 

v A brick with some marks either as depressions or with protruding mass should 
not be used as the brick will not seat snugly or much more wet soil will 
have to be applied to adjust such a brick in line with and keep it level with 
other bricks 12 Some of these specifications arc given in Satapatha 
Brahmana 14 also 
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vi The bricks should be made with accurate measurement They are very 
particular about their quality of the bricks 

Specifications for the construction of Citi: 

The specifiction regarding the construction of bnck masonry given in BSS are 
of essential nature and are followed even today, wherever mortar used is weaker than 
bricks 

One of the important rule is that when bncks are placed one over the other 
then they are arranged in such a way that the joints m the layer of brick below and 
above will be broken by the joints m the layer of bricks m between these two layers 
This is essential as otherwise continuous cracks may be formed along these joints 
due to the shrinkage of the mud mortar This specification is followed even today 
while constructing any house or building with the help of bncks It is due to the 
same reason that is masonry is weakest at these junctions and could be strengthened 
somewhat if the joints are not continuous but are broken 

In modem civil engineering construction, they adopt two types of arrangements 
of bricks- ( 1 ) English method ( 11 ) Flemish method 15 It is very interesting to see the 
same method of arrangement of bricks m the construction of citis These two methods 
are as shown m the figure - 45a Bricks of modem days have several similarities 
with the bncks of Brahmanas 

Bricks in Engineering materials : 

Engineering is an art of science where technology is applied to various 
disciplines of scientific research In engmeenng materials or building matenals one 
part is called solid materials These solid materials are stones, bricks, iron, timber 
etc In the manufacture of bricks the following four operations are done 

(1) Preparation of clay, (2) Moulding, (3) Drying, (4) Burning 

This process is same as that described by the Brahmana texts In modem 
engineering method the burning of bricks is done either m clamps or in kilns A kiln 

15 Engineering matenals, by S C Rangwala, P 75 
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is a large oven which is used to burn bricks The Bull’s trench kiln is one of the 
variety of the kiln which is as shown ra the figure 

Qualities of bricks according to Modern engineers : 16 

i. Bricks should be table-moulded, well burnt copper-coloured free from cracks 
and with sharp and square edges 

11 Bricks should be uniform m shape and should'be of standard size 
m Brick should give homogeneous and compact structure free from voids 

iv Bricks should be suffciently hard No impression should be left on the bnck’s 
surface, when it is scratched with finger nail 

v Bricks should not break when dropped flat on hard ground from the height 
of about one metre 

If we compare the specifications what I mentioned before according to Satapatha 
Brahmana, I may conclude that the technology of using burning bricks was developed 
at the time of Satapatha Brahmana itself and their construction like modem civil 

f 

engineer’s method may have started at the time of Sulbasutra period 

The next specification given is that bricks made of material other than soil 
should not be used according to BSS 17 It is further clarified that bricks of any 
material which are not shaped like bricks should not be used Materials of different 
strength, when used for masonry, form a weak spot and cracks may be developed at 
these locations because of this reason 

Specifications for brick construction peculiar to citi are given below 

i The number of bricks for construction of a citi, if it is being constmcted for 
the first time, is one thousand 18 There are five layers of bricks in one citi 

16 Engineering matenals, P 85-86 

17 RmIcI 5PW I B S S 2 26 

18 ftSRT ^fmTfrr: I B S S 2 28 
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Each layer is constructed of 200 bricks 19 The height of the citi which is 
being constructed for the first time is equal to one janu (i e 32 angulas) All 
the layers are of equal heights (except in case of smasana citi) The height 
of bricks called Pancacoda and Nakasada is one half of the other bricks 20 

4 

while counting the number of bricks two of these bricks are counted as one 21 

li The bricks are to be marked, probably by ash from ukha, so as to denote 
their locations m a citi The bricks on which L-shaped mark is made such 
that the short side is towards the south, are located in the southern part of 
the citi The bricks that are to be placed on the left side of the citi are marked 
with L-shaped mark of which the short side is turned towards the north (left 
of the brick layer) The bricks marked with a stright line are located on the 
eastern and western part of the citi The bricks to be placed m the middle 
of the citi are marked with three stright line 22 

m The citi is constructed with its front side towards the east 23 

iv The instruction that bricks are to be placed towards the east, towards the 

west etc means that they are to be placed towards these directions with 
reference to the citi The instructions for placing bricks of rectangular size 
are given stating that they arc to be oriented towards the cast or towards the 
south etc This means the longer side of the brick is to be oriented towards 
the east towards the south etc All these instructions are given with the 

19 wfts - BSS 2 58 

20 3T^T W^FIT ^ I id 2 28 

21 *TTcrf^i u ii<jKil I - BSS 2 30-33 

22 BSS 2 30-33 

23 BSS 238 
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assumption that the brick-layer is facing the citi with its face towards the 
east 24 

v The height of the citi when constructed for the first time is equal to one janu 
(32 angulas) arid the total number of bricks should be one thousand When 
the citi is to be constructed for the second time then the height of the citi 

f 

should be upto one nabhi (64 angulas) and the number of bricks are to be 
two thousand When the citi is to be constructed for the third time then the 
height is to be upto the mouth (96 angulas) of the sacrificer and the number 
of bricks 25 should be three thousand 

According to Baudhayana 26 and Apastamba 27 , the area of the citi being 
constructed for the first time is sq purusa Its height is one janu and number of 
bricks is one thousand At the second time of the construction of same citi its area 
is increased by one purusa l e tf-fa sq purusas The height of the citi is increased 
by one twenty-fourth of one fifth of janu (9 tilas) With each addition, m the number 
of times the citi is constructed Its area is increased by one sq purusa and its height 
by nine tilas The largest area of the citi shall not be more than 101V 2 sq purusas 
With the increase m area of the citi, the size of the bricks is to be increased 
but their number remains the same, 1 e one thousand (Method of increasing the area 
of the citi is explained at the end of this chapter) 

It is to be noted that MSS docs not follow the rule of one thousand Further, 
the number of bricks in each layer also may not be the same The citis described in 
MSS where number of bricks used to be more than thousand 28 

24 BSS 248-51 

25 ASS 10 18-20 

26 BSS 2 1-42-13 

27 ApSS 8-9-13 

28 MSS 32 - The number of bncks in the first and second layers of caturasia syena 
citi (type II) are 306 and 249 respectively In the same chapter para 111 , the number 
of bricks in the first layer and the second layer of caturasra syena citi (type 111 ) are 
476 & 429 respectively 
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Formation of different bricks : 

To construct a citi m different layers, the bricks of different shapes are required 
These include square, triangle, pentagon, rectangle etc These different shapes of brick 
is not constructed separately Only one type of brick usually a square back is prepared 
The method of preparation is already explained This square brick is cut into different 
shapes whichever is required 

When a square brick (caturthi or pancami) is cut by one of its two diagonals 
each of the two equal parts gives rise to a brick as shown in the figure 29 It is having 
the face of an isosceles triangle When it is cut by its two diagonals, each of the four 
equal pieces gives rise to a brick having the shape also of an isosceles triangle and 
when cut by its two bisectors of the sides, each of its four equal pieces give rise to 
a brick having the face of smaller square When divided simultaneously by two 
diagonals and two bisectors of the sides, each of the eight equal pieces give rise to 
another brick with the shape of an isosceles right angled triangle 30 

When any of the smaller square is divided into two equal halves by a bisector 
on one of the sides, each give rise to a brick which is one-eighth of the original 
caturthi or pancami When longer side of the rectangular astami is joined with one 
of the sides of the isosceles right angled triangle, it gives rise to a brick having the 
shape of a trapezium When two such trapeziums are joined together along its longer 


29 Sizes of the bricks 


<“30 ang -* 
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sides, it gives rise to a hamsamukhi brick with its face representing a pentagon, when 
an adhyardha representing a pentagon When an adhyardha brick (one and half times) 
of a square brick 1 e a rectangular brick) is cut along its two diagonals, it gives rise 
to four triangular pieces two equal larger known as dirghapadya bricks and two equal 
smaller known as Sulap'adya bricks When a dirghapadya is having a triangular face 
is cut into two equal halves by cutting along the perpendicular line from the vertex 
to|the base of the triangular face, it gives brick with thefrace of a right-angled triangle 
Similarly when a Sulapadya brick having a triangular face is divided into two equal 
halves by cutting it along the perpendicular line from the vertex to the base of its 
tuangular face, each gives a brick having a face of the shape of a right-angled 
triangle 31 If a brick having the face of shape of a right-angled triangle derived from 
dirghapadya or Sulapadya be joined to a similar one derived from the pancami among 
the sides of equal length, it gives rise to a brick whose face represented by a scalene 
triangle as m the figure - 31 

From the consideration of above description for the preparation of various bricks 
for the construction of altars, it can be concluded that the ancient Indians had the 
empirical knowledge of different forms of geometrical figures viz square, rectangle, 
isosceles triangle, isosceles right angled triangle, scalene triangle trapezium, pentagon 
etc 


Symmetrical construction method : 


These different types of bricks arranged m a systematic manner m different 
layers Bodhayana further insisted on the symmetrical construction of the citi He 
mentioned that the citi is to be constructed by arranging bricks in symmetrical manner 
For this purpose Bodhayana has given an example of the symmetrical arrangement 


31 BSS 4 56-63 
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of bones m the body of an animal The other sulbasutrakaras followed this rule except 
in cases where it is unavoidable 32 

But one thing is very clear, at the time the sulbasutra period, the technology 
of preparation of bricks, and arrangement of bricks was developed m a very scientific 
way Now the builders 'Use hte rope for the planning and marking of any house or 
building, and even for finding the vertical column of arrangement of bricks m different 
layers This technology, or geometric idea, must be developed at the time of sulbasutra 
period 

Construction of various citis (fire-altars) : 

Nitya citis The three ‘mtya agms’ (or perpetual fire-altar) were the garhapatya, the 
ahavanlya and daksmagm and meant for daily sacrifices I have already shown that 
origin of three fundamental altars are as old as Rgveda It is said taht Agni kindles 
the Agni 33 which is symbolically enacted m kindling the ahavanlya fire from 
garhapatya fire According to Rgveda 34 Agni is all pervading and ever present as 
badabanala m the ocean, as aditya (the sun) in the heavenly firmament and 

as vidyutagni (the thunder-bolt) in the midregion and he is hidden m the earth, he is 
the inner controller of all things and indeed he becomes the visible god when the 
sacred fire is set upon the garhapatya fire (viz the household fire) is regarded as the 
foremost (purovarti) representing human beings on earth 35 The ahavanlya fire is 
symbolic of the sun m the celestial region where gods abide 36 The daksmagm is 
symbolic dwell in the mid-region, 37 this represents the wind god (TFJ;) for when 


32 

<H«c||c{, B S S 2 29 

33 1 Rg 112 6 


34 ^tf&r«lMlM , R5J^r3R?T I Rg (1 95 3) 

35 l fRrr to: nfcr: ffrur 

U'3lc4lRl<^'t I Rg 2 3 1 


36 3tFRFT ^anf^FfaR; I Tai Sam 16,7,1 

37 F^FTTR I Tai Sam 16 7 2 
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man dies he departs from here to the realm of vayu 38 Since garhapatya fire represents 
earth, fire-altar constructed in the form of circular shape The daksmagm is symbolic 
of Akasa (or vayu) it is constructed m the half moon (or semi-circular) shape, while 
the ahavanlya which is the symbolic of the heavens or celestial region is of the form 
of square in shape 39 If a person who maintains these three fires is called Vaitanika 

Construction of Garhapatya fire altar : 1 

Now, we find it from the sulba, that the altar of the garhapatya must be of the 
form of a square, according to one school and a circle according to another school 40 
But the area is always one sq vyayama It is constructed with 21 bricks in each 
other According to all the samhitas 41 and brahmanas 42 as m the sulba, the garhapatya 
citi must be constructed with the same number of bricks, namely, 21 arranged in an 
identical manner For the placing bricks in a square garhapatya, the following two 
methods are adopted as mentioned m BSS 

First Method One side of the square is divided into 3 parts by drawing 3 parallel 
lines and the other into 7 parts by drawing 7 parallel lines These lines, divide the 
square area into 21 rectangles and bricks are accordingly made This is the first layer 
For the second layer, the bncks are arranged differently m the square 



38 trcrt*r^ rt arrtr^I SBr 1482 1 

39 arefflFser I 

-IRlijliRl+l: ?T4ff*r I 

40 BSS 7 4 

41 MSS ni2 3, KSXX 1, Kaps xxxn 3 

42 SBr VII II, 18 33 4 


Indological Truths 









117 


Second Method Three kinds of square bricks are made with 6th, 4th and 3rd part 
of vyayama The first layer is prepared with 9 bricks of the first kind and 12 bricks 

v 

of the second [see fig (a)], and the second layer with 6 bricks of the third kind and 
16 bricks of the first as m fig (b) _ 


A 

71 , 


Fig (a) 
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Fig (b) 


Circular Garhapatya citi : 

For the construction of the circular garhapatya citi, within the circle a square 
of the maximum size possible is drawn and divided into 9 parts (squares) The 
segments of the circle (between the circumference and the square) are divided into 
3 parts each The second layer is placed m such a way that the comer (of the square 
within the circle) lie at the centres of the segments (of the first layer) 




In the above figure the square ABCD 
parallel lines from one side and 3 from the 


is then divided into 9 equal parts by 3 
other side and each segment is divided 
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into 3 equal parts Hence the whole circle is divided into 21 parts and bricks are 
accordingly made for the first layers. 

In the second layer the square is so adjusted that the comers A, B, C and D 
are placed m the middle' points E, F, G and H of the segments 

Apastamba considered the constmction of both square and circular garhapatya 
fire and it has the measure of 1 vyayama 43 

In MSS, the constmction of garhapatya citi is constructed with the measurements 
of bricks Six kinds of bricks are used for the constmction of garhapatya fire-altar 
The measurements are- 12 ang x 24 ang, 24 ang.x 24 ang , 12 ang x 12 ang, 12 
ang x 6 ang , 12 ang x 18 ang , and 30 ang x 30 ang The, height of these bricks is 
6 ang 44 Manava gives no idea as to how to arrange the bricks m the first and second 
layers 

Garhapatya fire which are described m the sulba can be traced back to the 

✓ 

earlier scriptures like Taittirfya samhita and Satapatha Brahmana etc 

In the Tai Samhita it is so ordained that the garhapatya citi is to be constmcted 
with 21 bricks arranged m an identical manner 45 Similar passages are also found m 
the Maitrayani Samhita, Kathaka Samhita and Kapisthala Samhita In Tai Sam it is 
also said that, "He who constmcts (the garhapatya citi for the first time should 
construct m five layers He who constmcts for the second time should constmct 
m three layers " 46 Thus these informations with full details is found m Sulbasutras 
with systematic manner 

Construction of Dhisnya, Agnldhriya, Margaliya and Chanda Fire-altas : 

Sulbasutras explains the construction of other fire altars According to 
Baudhayana, Apastamba & Manava Sulbasutras, Dhisnya has one layer only It may 
be a square or a circle Generally it is covered with sand on which the fire is placed 47 

43 ASS 7 3 to 7 5 

44 MSS 6-1 to 6-3 

45 srfcT^rr *TT^WTT mRiRibRi I Tai Sam 5 2 3 5 

46 T 2 aFMRi4> HkfN fa-mi (Tai Sam 5 2 3 6 
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The ‘agnidhrya’ may also be a square or circle When it is m the form of a 
square, it is divided into 9 small squares and central brick is replaced by a piece of 
stone The same method is also given by Manava (MSS 6 10) When it is circular, a 
round stone of 8 angulas diameter is placed m the centre of the circle and the 
remaining area divided'into eight equal parts as shown in the figure - 46 

Fire-altars (or citis) of Kamya Agnis: 

Since soma sacrifice is performed for the fulfilment of a particular wish of the 
sacrifices, they are, therefore called Kamya sacrifices 48 Information about the name 
of the citi and the wish of the sacrificcr that can be fulfilled by performing a soma 
sacrificer with that citi as uttaravedi is given m the tabic below as found in the 
Taittiriya Samhita 49 


Name of the Citi 

The desire of the sacrificer 

that is satisfied 

Syenaciti (caturasra or m form of bird) 

To reside in heaven after death 

Chandasciti (in the form of a bird) 

Desiring cattle 

Kankaciti (-- do —) 

To reside m heaven 

Alajaciti (- do --) 

Desiring support from the heaven 

Prauga (in the form of an isosceles triangle) 

Annihilation of rivals! (for nullifying an 
enemy attack) 

Ubhayataprauga (m the form of a rhombus) 

For warding off an enemy attack 

Rathacakraciti (in the form of a chariot 
wheel, in circular) 

For the victory over the enemy 

Dronaciti (in the form of trough) 

For gaming food 

Paricayyaciti (in the form of a circle) 

Desiring a region 

Smasanaciti (in the form of a pyre) 

Attaining the place where the fore-fathers 
have gone (pitrloka) 


47 BSS 7-9-10 ASS 7 7-8 MSS 6 10 

48 3RT SFTRTST I Rg 10 50 

49 ; TOt t *T^T SiH'fad' RNtct ’KWIW WIT 
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The placements of bricks, size of the bricks, dimensions, specifications of the 
above are listed m a separate table -9m the Appendix I 

Sulbasutras give rules for all forms of citis and its constructional details that 
are rarely found Of these, the construction of the Syena citi was the most complicated 
and it was of many kinds They are as follows 

Construction of a Rectilinear Syenaciti - First type 

f 

Baudhayana, Apastamba and other Sulbasutrakaras have considered the 
construction of two categories of Syenacit (falcon-shaped fire altar) (a) the first 
category m which the body, the wmgs and the tail are rectilinear (squares and 
rectangles) and (b) the second category m which the wmgs are curved, the tail spread 
out and the head has its corners cut off In the latter case the shape of the altar more 
closely resembles the falcon 

References of Syena citi is found m the Taittirfya Samhita, 50 Maitrayanlya 
Samhita 51 and Satapatha Brahmana 52 A certain bird represented as the standard form 
of a kamya sacrifice 53 A clear reference to this form is found m the Rgveda where 
Agm is frequently called a bird 54 The area on which these fire-altars were drawn 
covered 7 V 2 sq purusa which is same as that of Sulbas The shape and size of the 
falcon-shaped fire-altar wer also given m almost all the earlier works, 55 they arc 
exactly the same as those that are found m Sulba For example the sutra 8 4 (111 7) 
of Baudhayana Sulbasutra was same as that of Taittirfya Samhita- 

f^Rfl'cT jrfcTBT felt srfttfctsfcT I 

Jn3^f¥4tcrrrs 

WpH*ftd ft-Od tTRWrfr^RTHf^-+w4d 1 Tdi Sdm 5 4 11 1-3 

50 Tai Sam V 4 11 1 

51 M S S vi 4 4 

52 SBr X2 2 4 

53 ASS 8 1 

54 Rg 1 164 52, 10 14 5 Compare also with 1 58 5, 1 41 7, 2 24 

55 Tai Sam 5 2 5 1 
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"Five (bricks) are placed m the southern comer and five m the noithem (let 
there be) the strength of the goat with these (words) he places (the bricks) m the 
southern comer (let there be) the strength of the tiger, with these he places in the 
southern wing (let there be) the strength of the lion- with these he places m the 
northern wmg, and (let there be) the strength of the man with these he places in the 
middle" 56 

r 

The construction of the fire-altar after the shadow cast on the ground by flying 
bind is also given m the same Brahmana 57 

Regarding the height of Syena citi, Taittirfya samhita observes as follows 

"He should pile (the fire) of a thousand (bricks) when first piling (it), this world 
is commensurate with a. thousand verily he conquers this world He should pile (it) 
of two thousand, when piling a second time, atmosphere is commensurate with two 
thousand, verily he conquers this world He should pile (it) of two thousand, when 
piling a second time, the atmosphere is commensurate with two thousand, verily he 
conquers the yonder world Knee-deep should be pile (it) when piling for the first 
time, verily with gayatrl he mounts this world, naval-deep should he pile (it) when 
piling for the second time, verily with the trisfubh he mounts the atmosphere, 
neck-deep should he pile (it) when piling for the third time, verily when the jagati, 
he mounts the yonder world ” 58 

But the full details of the methods of measurement of the falcon shaped fire-altar 
found only in Sulbasutras 


56 WTSdtsr ¥f%f STSUlfcT atnft *PT 

Tai Sam 53 15 Compare 

with 8 4 Sutra of B S S in the appendix 


57 STSTFTt hRi-h-mi 4l4d qsiRiRRt I Tai Sam 

58 pH'410 WT fail'll 3PT s4|iN 41'*>14114' 'JInRi ftcffa 

Bmm) ^ 4T 3fti Ry 4 -4 Rs4r^rTf4 ^ 1 44 (4 4 5> t* 
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Layout of the Citi: 

BSS 59 explains the layout of the citi The body of the Syena is square m shape 
and its area is four sq purusas The length of its side is therefore two purusas The 
southern wing is rectangular in shape, its length being one purusa and one aratm (144 
angulas) Its width is equal to one purusa (120 angulas) The northern wing is identical 
with the southern wing The tail is also rectangular m shape its length being one 
purusa and one pradesa and its width is one purusa The total area is 7 V 2 sq purusa 

Area of the body = 4 sq purusas 

Area of the two wmgs = 2 2 /s sq purusas 

Area of the tail = lVio sq purusas 

Total area = l l h sq purusa 

/ 

Since, the body of the Syena is square m shape, a square of area four sq purusas 
is constructed Sulbasutras given different methods to construct a square with the help 
of cord and bamboo rod 

' For the construction of Rectilinear Syena citi square bricks (of sides) the fourth, 
the fifth, the sixth and the tenth part (of a purusa that is 30, 24, 20 and 12 angulas 
respectively) are made as said in B S S 60 Therefore the following four types of square 
bricks are used for the construction 

Aj -» one-fourth brick (caturthi) - 30x30 sq angulas 
A 2 -* one-fifth brick (pancami) - 24x24 sq angulas 
A 3 -> one-sixth brick (sasthi) - 20x20 sq angulas 
A 4 -> one-tenth brick (dasami) - 12 x 12 sq angulas 
(The diagram of these bricks are as shown in the figure) 

Measurement of the fire-altar: 

In this fire-altar, the body (atman) is a square and the two wings and the tail 
are rectangles To set up these rectilinear figures of required areas on the ground, 

59 BSS 3-16-23 

60 BSS 8-6-7 
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one can use either a cord or a bamboo rod and follow the rules of construction of 
such figures For measurement with a bamboo rod with a hole at either end and at 
a middle Apastamba has given greater details which are considered later 

Baudhayana states- 61 "the body is a square of 4 sq purusas, that is, of side 2 
purusas or 240 angulas At the middle of its southern and northern side, a rectangle 
each, measuring 144 angulas x 120 angulas, with the longer side drawn south-north, 
is set up, this will represent the south and the north wing A rectangle of 132 ang x 
120 angulas with the longer side towards east-west attached to the middle of the 
western side of the body is the tail The area of the altar is- 

V1202 [2402 + 2x144x120 + 132x120] = 71/2 sq purusa required in the text 

l 

Placement of bricks in the first layer: 

According to Baudhayana the first layer of rectilinear Syenaciti is as follows 
"The bricks are placed at a distance of one-third purusa (40 angulas) to the north 
from the end of the (southern) wing, 4 bricks of side equal to one-fifth (of a purusa) 
and 2 quarter bricks (one-fourth of the area of a pancami brick, l e 12 sq angula) 
(are placed ) Thereafter 8 bricks of side equal to one fourth (of a purusa) are placed 
The remaining space of the southern wing is covered with bricks of side equal to 
one-sixth of a purusa Thereby the northern wing is explained Bricks of side equal 
to one-fourth (of a purusa) are to be placed on the eastern and the western side of 
a tail, and quarter bricks on its southern and northern side The remaining space of 
the (southern) wing is covered with bricks of side equal to one-sixth (of a purusa) 
Thereby the northern wing is explained 62 (See the diagram 48) 

Bricks of side equal to one-fourth (of a purusa) are to be placed on the eastern 
and the western side of the tail, and quarter bricks on its southern and northern side 
The remaining space of the fire-alter is to be covered with bricks of side equal to 
one-fifth (of a purusa) This is one layer of 200 bricks 

61 BSS 8 8-10 

62 BSS 3 24-31 


Indological Truths 





























124 


The arrangement of bncks m the first layer 


Parts of the Citi 

Brick Type 

Total 

1 

2 

3 

4 

Body 


100 



100 

/ 

Wmgs 

16 

8 

36 

8 

68 

Tail 

8 

12 


12 

32 

Total 

24 

120 

36 

20 

200 


Arrangement of bricks in the second layer: 

In the second layer, place three sasthi bricks at the distance of half vyayama 
(48 ang) towards the north from the southern end of the southern wing, by turns 
and two caturthl bricks In the same way the bricks are to be placed in the northern 
wing 

In the south-west comer of the body nine sasthi bncks are placed, arranged in 
a square The same is to be done m the north-west comer of the body Place nine 
sasthis and two caturthis by turn, beginning from the south-east comer of the body 
until one has reached the north-east comer The sasthi and caturthl bricks are similarly 
to be placed along the western side of the body The remaining areas of the body, 
tail and the wings are to be covered with bricks the sides which are equal to the fifth 
of the purusas (pancami bricks) This is again a layer of 200 bricks 

The arrangement of the bricks m the first layer is to be repeated for the third 
and the fifth layer and the arrangement of the bncks m the second layer is to be 
repeated for the fourth layer 

Caturasra Syena Citi (Type II) (See the diagram 49) 

The layout of the citi is identical to that of type I 
Sizes of the bncks 

Square bncks are to be made the sides of which are equal to the fifth part of 
63 BSS 3-33-39 
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a purusa (24x24 ang) Then make bncks which are longer on one side by a half, 
that is adhyardha bricks of 36x24 ang Bncks of the size of pancamis (12x24 ang) 
called ardhya are to be prepared Bricks of sides of length equal to the half of these 
pancaml bncks (12x12 ang) are also to be fabricated These are called Padya bncks 

Arrangement of the Bricks in the First layer: 64 

Half bricks (12x23 ang), their length turned towards the north, are to be placed 
m the east and the west sides of the southern wmg Six bricks are accomodated m 
the east side and six in the west side These bricks are similarly arranged in the 
northern wmg The remaining area of each of the wmg is to be covered by pancami 
bricks 


Bricks 

Caturth! 

30x30A 

Pancaml 

24x24A 

SasthI 

20x20A 

DasamI 

12xl2A 

First layer j 

Atma 


100 

- 


Wings 

16 

8 

36 

8 

Tail 

8 

12 

- 

12 

Sum 

24 

120 

36 

20=200 


Bricks 

Caturthii 

Pancaml 

SasthI 
• » • 

DasamI 

30x30A 

24x24A 

20x20A 

12xl2A 

Second layer ; 

Atma 

4 

60 

45 

- 

Wings 

8 

40 

18 

- 

Tail 

- 

25 

I 

- 

Sum 

24 

125 

63 

200 


64 BSS 3-46-63 
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On the southern and on the northern sides of the tail four adhyardhas, their 
length turned towards the north, are placed such that the first of these bricks, 
beginning from the east, is situated at a distance of 24 angulas from the western side 
of the atman, the last at a distance of 12 ang from the western end of the tail On 
the western side of the' tail four half bricks, their length turned towards the north 
are placed On both the western comers of the tail two quarter bricks (12x12 ang), 
one at each comer are located At the two places wherathe tail is joined with western 
border of the atman, m the two eastern comers of the tail, a half brick is to be placed 
turned towards the east The body is to be covered with pancami bricks This is the 
layer of 200 bricks 

Arrangement of bricks in the second layer: 65 

In the second layer, one quarter brick (12x12 ang) is to be placed m each of 
the four comers of the atman On the sides of each of the four quarter bricks, two 
half bricks (24x12 ang) are to be placed Thus 16 bricks are laid Five half bricks 
are to be placed on the eastern front of the atman The remaining area of the atman 
is to be covered by pancami bricks Three adhyardha bricks, turned towards the north, 
are to be placed at the end of each wing In each of the interstices between three 
adhyardha bricks, one half brick is placed, turned towards the east The rest of the 
area of the wing is to be covered with pancami bricks (24x24 ang) The bricks of 
this layer to be 200 bricks The arrangement of bricks m the third, and the fifth layer 
shall be as described m the first layer The arrangement of fourth layer is similar to 
second layer 

Construction of a square in different methods: 

As it is already given, the construction of square is important in the Caturasra 
Syena citi To construct a square, sulbasutras described several methods which are 
purely geometrical methods and this may be considered as a contribution of 
sulbasutras to the geometry of mathematics 

65 B S S 5 3 55-60 
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First method 

Having desired to construct a square, one has to take a cord of length equal to 
the side of the given square, make ties at both ends and mark it at its middle The 
(east-west) line (equal to the cord) is drawn and a pole is fixed m it (pole) and a 
circle is drawn with the- mark Two poles are fixed at the both ends of the diameter 
(east-west line) With one tie fastened to the eastern (pole), a circle is drawn with 
the other A similar (circle) about the western pole The second diameter is obtained 
from the points of inter-section of these two (circles), two poles are fixed at two 
ends of the diameter with two ties fastened to the eastern (pole) a cncle is drawn 
with the mark The same (is to be done) with the southern, the western and the 
northern (pole) The end points of inter-section of these (four circles) produce the 
(required) square 66 This method of construction of a square may be shown m 
figure (1) 

Let XY be the given cord and ‘U’ a mark at its middle, EW, the praci of the 
figure = XY, 0 the middle point of EW obtained corresponding to U of XY, where 
a pole is fixed A circle with O as centre and OE as radius is drawn Then EW is a 
diameter of the cricle along east-west line Two other circles with E and W as centres 
and EW as radius are separately drawn The points of intersection of these two circles 
are denoted by N and S of the circle whose centre is O Again fastening the two ties 
once at E,W,N and S and drawing areas, the points A,B,C,D are fixed Then ABCD 
gives the required square 

Method 2 "Ties are made at both ends of a cord twice the measure and a mark is 
given at the middle This (halving of the cord) is for the east-west line (that is, the 
side of the required squares) In the other half of the cord at a point shorter by 
one-fourth, a mark is given, this is the nyancana (mark) (Then) a mark is given at 
the middle (of the same half cord) for purposes of (fixing) the comers (of the square) 
With the two ties fastened to the two ends of the east-west line, the cord is to be 

66 This method occurs only in the Baudhaayana Sulba B S S 1-4 (1-22-28) 
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stretched towards the south by the nyancana (mark), the middle mark of the half 
cord) determines the western and eastern comers of the squai c ” 67 


A 1 A E B B 1 



EW=athen, AE=EB=D W=WC= a / 2 A 1 E=EB=D 1 W=WC 1 =3%ED 1 =EC 1 = WA 1 =WB 1 =5 d / 4 

Method in Apastamba 68 described another method for the construction of a square 
‘Poles are fixed at both ends and m the middle of the east-west line A cord measuring 
half of the east-west lme is taken and increased by its visesa (the difference between 
its length and the diagnol of the square produced by it) 

After giving a mark at this point, the cord is further increased by halt of the 
east-west lme Ties are made at both ends of the cord Fixing the tie at the savisesa 
end at the middle pole, and the other tie at the eastern pole, the cord is stretched by 
the mark 80 as to obtain the south-eastern comer By removing the tie from the 
eastern pole and fixing it to the western pole, the south-western comer in likewise 
obtained by (stretching the cord with) the mark 


.67 B S S (1-3, m-29-38), Ap S S 1-3, K S S 1-12-3 
68 ASS 8 4-8 
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A 

U 

-1 

V 

F 

0 ^ 

y 

V 


m s 



'G 



r 


Y 


Cord C W 


B 


D 


Method IV "Add to a cord as long as the given side its half and make a mark at 
a distance (from the other end of the added portion) less by its sixth part Fasten the 
ends of the (increased) cord at the extremities at the east-west line and stretch it 
towards the south having taken by the mark and put a sign at the point reached by 
it Do similarly on the north and again on both sides after interchanging the ends of 
the cord This becomes the construction of a square 69 



EW=a the given side AE=EB=DW=WC= a / 2 

A 1 E=EB 1= D 1 W=WC 1 =5 d / 12 ED 1 =EC 1 =WA 1 -WB 12 =13 a / 12 
Method V In a bamboo-rod make two holes as much apart as the height of the 

69 ASS 8-4-7 
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sacrificer with the uplifted arms and a third holes (c) mid-way between them Place 
the bamboo-rod on the east to west line and fix poles m the holes (beginning) from 
the western extremity of the sacrificial place Then freeing the two poles on the west 
describe a circle (by rotating the bamboo) south-eastwise by the hole at the (opposite) 

4 

end. Then undoosmg the eastern hole and fixing the hole m the west (in its original 
position), describe another circle south-westwise by the hole at the opposite end Now 
release the bamboo (completely) fix again an extreme hole at the middle pole (c) 
place it towards the south over the point of intersection of the two circles and fix a 
pole at the point reached by the outermost hole Then fix at this pole the middle hole 
of the bamboo and having laid it along the extreme outer edges of the two circles 
fix too poles at the two (outermost) holes 70 This is a square of (side equal to) one 

t 

purusa This can be explained in mathematical way as follows 



Fig (c) 

A, B -» holes at the end of a bamboo rod taken equal to the height of a sacrificer 
with uplifted arms, 

C -» another hole at the middle of AB1, as m the fig (a), 

EF -» the east-west Ime AB, 

70 ASS 8-4-9 
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FG, EH -* arcs drawn by the end BA is fixed at O and then at F respectively, 

0 •* the pole coi responding to the hole C of AB, 

P -» the point of intersection of the arcs FG & EH, 

K -* the point reached 'by the hole B when A is fixed at O and AB is laid over OP, 

G, H -* points fixed by A and B when C is fixed at K 

Hence EFGH is the required construction of the square as in the fig (b) 

The second method is explained as in fig (c) 

FS -* the bamboo rod which is equal to 2 a (dvikarani of the square) where ‘a’ 
equals one purusa 

ES -> the bamboo rod of length one purusa is stretched along the east side 

S -» the common point denoting amsa, which is one of the comer points of the figure 
which forms a square of one purusa Four such squares each of 1 sq purusa form 
the body (atma) of the caturasrasyena citi 

Caturasra syena citi according to Apastamba: (See the diagram 50) 

71 

Layout of the citi 

The body of the citi is a square of the sides two purusas long The wings are 
iectangles, each with the width equal to one purusa and north-south length equal to 
one purusa and one aratm 

Area of the body=2x2=4 sq purusas 
Area of the two wings=lxl Vsx2=22/5 sq purusas 
Area of the tai^lxlVitplVio sq purusas 
Total area = sq purusas 

First, the body of the caturasra syena citi is constructed, by obtaining the square 
of the sides one purusa long with the fifth method of construction of a square (as m 
age no ) 

71 ASS 17-21,9-1-11, 13-17 
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Draw three squares, ra contact with each other, by repeating this procedure in 
the clockwise direction A square of the sides two purusas long and of the area of 
four sq purusas is obtained This is the body of the caturasra syena citi 

Draw another square of the sides one purusa long by repeating the above 
procedure It is m contact with the southern side of the square representing the body 
Its north-south length is increased by one aratm A rectangle of the length of one 
purusa and one aratni and the width of one purusa is obtained This is the south 
wing Repeating the procedure draw the north wmg 

Draw a square of the sides one purusa long in contact with the western side o f 
the body Increase the east-west length by one vitasti A rectangle of the length of 
one purusa and one vitasti and the width of one purusa is obtained This is the tail 
of the syena 

Apastamba (10-1-3) has given greater details m the measurement of the fire 
altar of rectilinear syena citi Bricks used in the construction is described by 
Apastamba is slight different than Baudhayana They are- 

Bi - one-fifth (of a purusa) pancamabhaglya, pancami - 24x24 ang 

B 2 - one-fifth with half, adhyardha pancami - 30x24 ang 

B 3 - half of one-fifth, ardhaof pancami - 24x12 ang 

B 4 - quarter of one-fifth pradesa - 12x12 ang 

In the placement of bricks, 10 bricks longer by half (l e 36 ang x 24 ang) and 
turned towards west are placed on the eastside of the body (atman), 10 (of them) 
turned towards east on the westside (of the body), 5 (of them) at each end of the 
two wings, 5 (of them) at both junctions of the wings (with the body) such that half 
of the bricks (i e the added half 12 ang of the adhyardha) lie ra the wings, and 5 
bricks turned towards north and south on both sides of the tail After placing bricks 
of side equal to 1 pradesa ra the tail, all the (remaining) space of the fire-altar is to 
be covered with bricks of side equal to one-fifth) The number (of 166 bricks) is to 
be completed (to make 200) with bricks of side equal to one-fifteenth (of a purusa) 72 

72 ASS 10 1-8, 10 1-9-16 
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If we compare B S S and ASS no of bricks is different in these two 
Sulbasutras It can be shown as follows 


Parts of the Citi 

Brick Types 

Total 

Brick Types 

Total 

i 

Baudhayana 


Apastamba 



A1 



B4 



B2 

B3 



Body (including bricks at 
the junctions) 

100 

1 

I 

■ 

100 

60 

r 

30 


■ 

90 

Wings 

48 

, 

a 


72 

40 

B 



50 

Tail 

12 

8 

H 

2 

28 

10 

n 

4(2) 

2(6) 

26(28) 

Total 

160 

8 

30 

2 

200 

110 



2(6) 



(Ii) Caturasra syena citi (type II) - according to A.S.S. (See the diagram -51) 


The layout of the citi is identical with the one descnbed earlier 

n'l 

Arrangement of bricks 

The bncks of the sizes 30x30, 24x24, 20x20, 15x15, 12x12 and 10x10 angulas 
are fabricated These are all square-shaped bricks 
Arrangement of Bricks in the first layer 74 

Body At each comer place four bncks of 15x15 angulas Place 24x24 ang size 
bricks m that width of the body, at the two ends of which are the wings The remaining 
area is to be filled with the bricks of 30x30 angulas 

Wings At the ends of the wings place the bricks of 15x15 angulas At the 
junction between the body and the wings place these bricks in such a way that six 
angulas is filled with bricks of 30x30 angulas 

Tail Place 12x12 angulas size bricks at the south-west and the north-west 
comers of the tail The remaining area is to be filled with 30x30 angulas size bricks 

73 ASS 11 1-19 

74 ASS 119-14 
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Fig. A - Caturasra Syena Citi, First Layer 
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Bncks equal to one-fourth purusa m size are to be used for making the total number 
equal to 200 It is to be noted that ten bricks of 12x12 ang size are required to be 

placed in the body is shown in the fig 

75 

Arrangement of Bncks m the second layer 

At the junction between the body and the tail bricks of 24x24 angulas size are 
to be so placed that half of their length is within the body and another half is within 
the tail Near them m the body, are to be placed 14 bricks of 12x12 angulas size 
The remaining area of the citi is to be constructed with the bricks 24x24 angulas m 
size The bricks one-fourth purusa in size are to be used to make the total number 
of bncks equal to 200 

Caturasra syena citi according to Katyayana: (See the diagram - 52a, 52b, 52c) 

Katyayana Sulbasutra 76 gives information only Caturasra syena citi, i e of its 
layout and of arrangement of bricks for its construction It has ot given information 
about any other citis although they are mentioned 

The arrangement of bricks 77 m Caturasra syena citi does not follow the rule 
that the number of bncks in it shall be 200 per layer and the total number of bricks 
m all the five layers shall be 1000 Here not only the number of bncks per layer is 
of the order of nearly 2000 but the arrangement of bricks in each layer is different 

Dimensions of citi are same as in the Baudhayana and Apastamba the method 
of giving layout of syena citi 

Take a cord of two purusa length Join its ends (1 & 2) the mid-pomt of the 
cord is obtained Join two ends of the cord (1 & 2) The mid point of the cord is 
obtained Join two ends of the cord to the mid-pomt (3) The cord is thus divided 
into four equal parts, each of one half purusa length Marks 4 and 5 are obtained 
Make a mark (7) at the distance of one fifth purusa from the mid-pomt (3) and 

75 ASS 11 15-18 

76 KSS 16 7 31-32, 16 8 1 21 

77 Ibid 17 1 1-17, 11-12 
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towards the west of it Put another mark ( 6 ) at the distance of one-half aratm, this 
too towards the west, from the mid-pomt (3) 

The centre line of the Mahavedi is already drawn The eastern border of the 
citi is at the distance of one pada from the centre of the pit for yupa 78 Place the 
cord on the centre line so that mark ( 1 ) shall be at a distance of one pada from the 
centre of the pit of yupa Hammer pegs where marked 1, 2, 3 and 4 are located on 
the centre line Fastened the ends of the cord to pegs' 4 and 5 and stretch the cord 
towards the south by holding the mid-mark (3) The place at which the mid-mark is 
located, is marked on the ground (Nl) Position the cord along peg (3) and mark N1 
so that m end mark 1 shall be at peg (3) Hammer a peg ( 6 ) where the mid-mark is 
located along the cord This is the mid-pomt of the southern border of atman of the 
citi Fasten one end of the cord to peg (1) another to peg ( 6 ) and then stretch the 
cord towards the south (i e towards the south-east) by holding the mid-mark Hammer 
peg (7) where mid-mark is located This is the south-east comer (or the southern ams 
(a) of atman Hammer a peg ( 8 ) where the mark (5) on the cord is located along the 
line joining pegs (16) and (7) Peg ( 8 ) is located at the centre of pegs ( 6 ) and (7) 
Repeat the procedure towards the west and hammer pege (9) and (10) giving the 
south-east comer and the mid-pomt between the pegs ( 6 ) and (9) respectively 
Repeating the procedure on north side, the north-east and the north-west comers of 
atman are located 

Fasten the ends of the cord to pegs ( 8 ) and (10) and stretch the cord towards 
the south by holding it at its mid-point Put a mark N2 on the ground where the 
mid-pomt is located Fasten one end of the cord to peg ( 8 ) and stretch it towards the 
south by holding the mark at the distance of 1V 5 purusa Fasten the other end of the 
cord to the peg ( 12 ) and stretch it towards the east by holding it at a V 2 purusa mark 
The point on the ground where both these marks are simulteneously brought is to be 
marked by a peg (13) This is the south-east comer of the south wing is located 
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Repeat this procedure on the north side and give the layout for repeating the same 
procedure, the layout of the tail is to be given 79 
Sizes of bricks 

There are fourteen kinds of bricks- ( 1 ) BrhatT=24x24 ang ( 11 ) Ardhabrhatl=24xl2 
ang (111) Padya=12xl2 ang ( iv ) Ardhapadya=12x6 ang (v) Padonapadya=L-shaped 
brick, (vi) Janghamatri=18xl8 ang (vu) ‘ Adhyardha=18xl2 ang (via) 

Y 

Ardhotsedhapadya= 12x12 ang (lx) Ardhotesedha-ardhapadya= 12x6 ang (x) 
Padabhaga=6x6 ang (xi) Trigahml=24xl8 ang (xn) Ardhapadabhaga=6x3 ang (xui) 
Caturbhaga=3x3 ang (xiv) Vakra Height of all the bricks is 6 or 4 angulas 

Arrangement of bricks in live layers: 

The height of all the bricks is 6 or 4 angulas Arrangement of bricks is shown 
for all the five layers, m accompanying drawing m the figures 

It is further stated that the agniksetra is to be surrounded by a cord and along 
the alignment of the cord a shallow pit (parikha) around the citi is to be dug In this 
shallow pit 261 gravels or (261x94=) 355 or 264 gravels are to be entrenched, their 
long sides being kept vertical These gravels are supposed to act as a support against 
the spread of the bricks of the citi 


1 The First layer (Cau Sy Citi) 


Bricks 

Padya 

12xl2A 

Ardhapadya 

12x6A 

Padonapadya 
L shaped 

Padabhaga 

Atma 

147 

32 

2 

924 

Wings 

112 

6 

- 

500 

Tail 

50 

7 

- 

226 

Sum 

309 

45 

2 

1650-2006 
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2 The Second layer 


Bricks 

Padya 

12xl2A 

Ardhpadya 

12x6A 

Janghamatn 

18xl2A 

Adhyardha 

18xl2A 

Trigrahm 
24x18A 

Padabhaga 

6x6A 

Ardha- 

padabhaga 

6x3A 

Atma 

38 

20 

* 

18 

41 

4 

956 

4 

Wmgs 

■1 

2 

4 

14 

20 

584 

- 

Tail 

- 

— 

2 

7 

r 10 

265 

2 

Sum 

38 

22 

24 

62 

34 

1805 

6 


Sum = 1991 


3 The Third layer 


Bricks 

Padya 

12xl2A 

Ardhapadya 

12x6A 

Padabhaga 

6x6A 

Brhatl 

24x24A 

Ardhatesedha 

12xl2A 

Atma 

132 

26 

944 

4 

4 

Wings 

112 

*» 

512 

- 

- 

Tail 

50 

4 

232 

- 

- 

Sum 

294 

30 

1688 

4 

4 


Sum = 2020 


4 The Fourth layer 



Padya 
12x12A 

Ardha 

Padya 

12x6A 

Jangha 

matri 

18x18A 

Adhya¬ 

rdha 

18xl2A 

Padabugh 

6x6A 

Trigrahmi 

24xl8A 

Brhatl 

24x244 

Ardha 
Padabhagi 
6x3A ; 

Atma 

29 

38 

20 

28 

960 

6 

2 

4 

Wmgs 


2 

4 

14 

584 

20 

- 

- 

Tail 

- 

- 

2 

7 

265 

10 

- 

2 

Sum 

29 

40 

26 


1809 

36 

2 

6 


Sum = 1997 


Df^TT I tTcf q-ajRi; ! Ws cFTT I *f*4Rl 

Ri+4c^1 wft 4 ? v+fRw; ^fTRrsrwr 11 K SS 16-8-1-18 

80 MSS 10 2 1 1-4, 10 2 2, 2 3 7 9 
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Fig. E Caturasra Syena Citi, Fifth Layer 
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5 The Fifth layer 


Bricks 

Padya 

12xl2A 

Ardhapadya 

12x6A 

Padabhaga 

6x6A 

Ardha- 

padabhaga 

6x3A 

Ardhatse- 

dhapadya 

12xl2A 

Ardhotesedha 

ardhapadya 

Atma 

75 

1 

866 

656 

14 

12 

Wings 

- 

— 

960 

Y" 

- 

- 

Tail 

- 

— 

440 


- 

- 

BO 

75 

33 

2266 

656 

14 

12 


Sum = ,3056 


§ SO * 

Manava Sulbasutra have given three types of construction of Caturasra Syena Cit 

Arrangement of Bricks: 

Sizes of Bricks 

The bricks used are square and rectangular m shape and are of size 30x30, 
18x12, 12x12 and 12x6 angulas Their height is six angulas unlike that prescribed 
Baudhayana which is 32/5 angulas 

Arrangement of Bricks in First layer: 

Head The head is a square of 60x60 angulas Four bricks of 30x30 angulas 
could be accomodated But, m order to obtain 200 bricks per layer, only two bricks 
of 30x30 angulas are placed near the eastern border of the head and 10 bricks of 
12x12 ang and five of 12x6 ang are placed 

Body The body is square m shape and the length of its sides is 240 angulas 
8x8=64 bricks of 30x30 ang size may be placed The central four bricks are removed 
and the gap is filled with 

Wings The length and width of the wings are 144 angulas and 120 angulas 
respectively Twenty bricks of 12x12 ang are to be placed m two columns m the 
wing m the portion near the body The remaining square of 120x120 angulas is filled 
with 16 bricks of 30x30 angulas Repeat the arrangement at the other wing 
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Tail Put a row of ten bricks of 12x12 angulas size m that portion of the tail 
which is near the body The remaining area of 120x120 sq angulas is filled with 16 
bricks of 30x30 angulas 

Second Layer At the eastern border of the head, five bricks of 12x12 angulas 
are placed The length from the east side of the head to the west side of the tail is 
432 angulas The bricks of different sizes are so arranged that their total length is 
equal to 432 angulas Now 12+30x4+18+30x4+6+T2+30x4+12x2=432 angulas 
Similarly, the distance from the sothem border of the south wing to the northern 
border of the northern wing is 528 angulas The arrangement of bricks m the third 
and fifth layer is identical to that of first layer and fourth layer to the second layer 

Two bamboo rods are taken, one measuring 120 angulas (one purusa) m length, 
the other 144 angulas In the second bamboo rod marks are given at a distance of 
120 angulas 132 angulas and 144 angulas from one end Two middle marks arc 
given in these two rods at a distance of 60 angulas from the same ends Then a 
pancangi cord is formed in the following way A cord AB of length 2 purusas (240 
ang) is taken and three marks are given one at the middle of the cord C and one 
each at the middle of two halves, i e at D and E The cord is fixed by two poles at 
its eastern and A and the western and B, poles are likewise fixed at C, D and E The 
two bamboo rods are then stretched towards south from D and E respectively so as 
to meet at F, 120 ang from the end of each The first bamboo rod is held over C 
so as to obtain G at 120 ang from C Now the second bamboo rod is stretched from 
pole A towards south and the final rod from G towards east so as to meet at H, 120 
ang from the end of each rod H is the south-eastern comer of the atma Likewise, 
the north-eastern comer I and the two western comers J and K of the square body 
are fixed The area of the body is thus 240 sq ang or 4 sq purusa To construct 

the northern wing poles are fixed at L and M, the middle points of the two halves 

✓ 

of the southern side HK By stretching the two bamboo rods from L and M towards 
south the point N where they meet at a distance of 120 ang from the end is 
determined The second bamboo rod is now held over GN and the point O 144 ang 
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from L and the first rod from 0 the point P is fixed and likewise the point Q, so 
that the rectangle L P Q M constitutes the southern wing Likewise, the northern 
wing is formed The area of each wmg measures 120x144 sq ang or IV 5 sq pu 
and that of two wings 2 2 /3 sq pu 

4 

, Q1 

Second type of Caturasra Syenaciti 

The layout of the citi is identical to that of the Syena citi 

Arrangement of Bricks in the first layer: 

The size of different bricks are same as given m Caturasra Syena citi (type I) 
Five rectangular bricks of 18x12 angulas. size are placed, oriented towards the north, 
on the south and the north sides oriented towards the north, on the south and the 
north sides of the head 20 bricks of this size are placed, oriented towards the east, 
near the eastern and the western borders of the body 12 bricks of this very size are 
placed, again oriented towards the east and along the eastern and the western borders 
of both the wings The remaining area of the citi is constructed by using the bricks 
of 12x12 ang and 30x30 ang as shown m the figure - 53 

The wealth of the wmg is 120 angulas The width of 36 ang is occupied by 
the rectangular bricks as given above In the remaining width of 84 angulas, the 
bricks of 30x30 angulas cannot be accommodated Hence one has to arrange the 
bncks along the width of the wings as shown m the drawing, 1 e from the east to 
the west, first 18 angulas of 12x18 angulas bncks, then 30 angulas of 30x30 angulas, 
bncks then two bricks of 12x12 angulas size and then again bricks of 30x30 angulas 
size and 18x12 angulas size are placed one after the other The total distance is 120 
angulas The rule of the symmetrical arrangement is also observed Similar reasoning 
is applied m arranging square-shaped bncks m the body The arrangement of bricks 
m the tail is obvious The condition that the number of bncks should be 200 per 
layer cannot be observed 


81 MSS 10 2 2-11-13 
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Arrangement of Bricks m the second layer 

The rectangular bricks of 18x12 angulas size are placed m the head, oriented 
towards the east, near its eastern and western borders These bricks are placed oriented 
towards the south! at the southern and the northern borders of the body and of the 
tail There are 10 such bricks m the head, 40 in the body and 22 m the tail 

The remaining area is filled with square-shaped bricks as shown m the figure 

T 

Two columns of bricks of 12x12 angulas size are placed m addition to the six columns 
of 30x30 angulas size The arrangement of bricks is such that the joints are broken 
and the bricks are symmetrically placed The total number of bricks in this layer is 
269 while m the first layer it is 306 Thus the number of bricks is more than 200 m 
each layer and not same in different layers 

The arrangement of bricks m the third and fifth layer is identical to that of the 
first layer and the arrangement of bricks in the fourth layer to that of the second 
layer 

Caturasra Syena Citi (Type in) 82 (See'the diagram - 54) 

The layout of the citi is identical to the citi of type I 
Arrangement of bricks m the First layer 

The largest size of the square-shaped brick is one-fifth of the purusa measure, 
le 24x24 angulas Other sizes of bricks are 18x12, 12x12, 12x6 and 6x6 angulas 

Five rectangular bricks of 18x12 angulas size are placed turned towards the east 
near the eastern and western borders of the head, 20 such bricks are placed near the 
eastern and the western borders of the body and 12 are similarly placed at the eastern 
and western borders of the wmgs Ten bricks of this size are placed, oriented towards 
the east near the eastern and the western borders of the tail The remaining area of 
the citi is filled up with square-shaped bncks 

Arrangement of Bncks in the Second layer 

Rectangular bncks are placed m the head, body, wings and also in the tail, all 
82 MSS 10 3 4 14-22 
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oriented towards the south and along the southern and northern borders of each part 

The remaining area is constructed by using square shaped bricks B rectangular bricks 

of 12x6 angulas size are used in addition in the tail The defects in this arrangement 

of bricks is that the joints along the junction between the wings and the body are 

/ 

not broken 

Alternate Arrangement 

This arrangement of bricks is as shown m the figure The suggestion regarding 
the arrangement of rectangular bricks of 18x12 angulas size is followed here also 
But instead of providing the bricks 18x12 angulas near the southern and northern 
borders of each wing, they are placed near one border only, l e those in the southern 
wing are placed near the southern border and those m the northern wing are placed 
near the northern bofder only Square bricks of 12x12 angulas size are placed at the 
junction of the body and wings such that six angulas width of these bricks is inside 
the wings and six angulas width is inside the body The bricks near the southern and 
the northern border of the body, beyond the junction of the body and the wings, are 
of rectangular shape being of 18x12 angulas size By this arrangement the joints m 
the junction between the body and the wings of alternate layers are broken The other 
arrangement of the bricks is similar to the previous one 


Bricks 

Square 

24x24A 

Rectangular 

18xl2A 

Square 

12xl2A 

Rectangular 

12x6A 

Square 

6x6A 

First layer 


Head 


10 

10 

- 

- 

Atm a 

80 

40 

20 

- 

- 

Wings 

— 

48 

168 

— 

8 

Tail 

- 

20 

80 

- 

12 

Sum 

80 

118 

278 

- 

=476 
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Bricks 

Square 

Rectangular 

Square 

Rectangular 

Square 

24x24A 

18xl2A 

12xl2A 

12x6A 

6x6A 

Second layer 


Head 


8 

8 

~ 

10 

Atma 

80 ^ 

42 

22 

- 

- 

Wings 

- 

40 

180 

- 

- 

Tail 

- 

20 

t 

70 

13 

4 

Sum 

80 

110 

280 

13 

14-497 


Conclusion : 

In all types of Caturasra Syena citis, I would like to conclude that, the 
Sulbasutrakaras knowing the layout and construction of a rectilinear figures m 
diffcicnt ways In modern days, giving layout and construction of a structure of these 
kinds are done by engineers Along with this, they studied geometry as a separate 
subject for this purpose But Sulbasuatrakaras did not do so Area of each citi is 
standard and it is 7 V 2 sq purusa but constructional methods are different and size 
of bricks, arrangement of bricks and total number of bricks m every layer may also 
different This is not a simple way of construction Therefore, the technology of 
preparation of bricks, specification of bricks and the arrangement of bricks was 
developed at the time of Sulbasutrakara period 

Vakrapak§a Vyastapflccha Syena citi: 

This is another type of Syena citi ‘Vakrapaksa’ means falcon with ‘curved 
wings’ and Vyastapuccha means extended tails Thus, this type of Syenaciti looks 
like a shape of a real falcon bird with head, body and tail with a wonderful 
construction of drawing The technology of construction and arrangement of bricks 
have been more developed in this type, than the caturasra form I would like to 
discuss in detail now 
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Construction of Vakrapaksa Vyastapuccha Syena Citi: 

(Fire altar in the form of a falcon with curved wings and extended tails) 

This type of five altar is constructed more m the likeness of a falcon To achieve 
this the two wings are to be curved or bent and the tail is to be extended, 1 e spread 
out The body (or called atman) itself should be cut out at its four comers, and there 
should be a head The end of each wmg is serrated to give it the appearance of being 

r 

provided with feathers The laying of this type of fire-altar on the past of these who 
desire heaven has been greatly emphasized m the Brahmanas 

The Satapatha Brahmanas 83 teaches us how to bend the wmgs of the falcon m 
order to construct that variety of the fire-altar, known as the Vakrapaksa Syena citi 

"He contracts the inner extremity (of the southern wmg) inside on both sides 
only by four angulas onward on both sides he expands the outer extremity Thus by 
as much he contracts, by so much he expands, certainly, for that, be neither exceeds 

(the proper size of the wmg) nor makes it too small Similarly, he does for the tail, 

and m the same way, for the northern wmg Then, he makes the land of the two 

wmgs For bents there are m the wmgs of a bird, the bents of the wmgs of a bird 

are by its one-third each by one-third of the wmgs inwards each the bents of the 
wmgs of the bird are He expands (each of the wmgs) on the front just by four 
angulas, he contracts at the back by four angulas Thus by as much he expands by 
so much he contracts and so he neither exceeds, nor makes it too small " 84 

Sulbasutras explain falcon fire-altar with curved wmgs and extended tail m 
various types In first type, Baudhayana has given the construction with full 
description 

For building a fire-altar of this shape rectilinear bricks alone would not do 
Bricks of other geometrical shapes are needed, which are first delt with In the first 

83 SBr X2 14 

84 S Br X 2 1 4-5 
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type Baudhayana has given the following five types of bricks have been prescribed 
and it may be listed as follows 

Bi - one-fourth (caturthi) square brick 30x30 sq angulas, 1 e a square whose 
side AB is 1/4 pu or 30 angulas 

B 2 - half brick (ardha) obtained by cutting the one-fourth square brick 
diagonally, each of 2 sides AB, AC equal 30 angulas and the diagonally side or 
hypoteneuse BC 30 2 angulas 

B 3 - quarter brick (padya) obtained by cutting the one-fourth brick diagonally, 
each 2 sides AB, AC equals 15 2 ang and hypoteneuse BC 30 angulas 

B 4 - four-sided quarter brick (caturasra-padya) of which CD equals 15 /2 angulas 

BC 15 angulas, AB 22angulas, AD 15 2 angulas 1 pada being 15 angulas, the 

measures are given here m angulas, padasavisesa means the diagonal of a square of 

side 1 pada or 15 angulas 1 or the hypoteneuse of a right isosceles triangle of side 15 

angulas, clearly, such a figure is obtained by joining the rectangle EBCD with the 

isosceles right triangle AED along the common side ED Its area is 15x15 + 15x15 

2 2 

sq angulas = 15x15 sq angulas, the same as that of the quarter brick B 3 

B 5 - half brick ABCDE obtained joining QB 4 S along their common longest 
side AF, this is also called swan-beaked, hamsamukhi 85 

All bricks can be shown as follows- 



Bi B 2 B 3 B 4 


85 BSS 4-2^43 
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A 

E 

D 

Layout of the Citi: 86 

The atman is two purusas long (240 ang ) and ten padas broad (150 ang ) Draw 
a square of sides of length of two purusas as described for the layout of the atman 
of Caturasra Syena Citi Decrease the width to 150 ang by measuring a distance of 
7 ang from the centre line (prsthya) on each side Thus a rectangle of 240 ang m 
length and 150 ang m width is obtained At the distance of IV 2 prakramas (45 ang) 
towards the north form the south-east comer of the oblong representing the atman. 
a mark is to be made A mark is to be at the distance of 45 ang from the south-east 
comer towards the west Stretch a cord over these two marks and cut off the comers 
Other comers are to be cut off likewise This completes the layout of the atman 

Area of the head = 60x52 1 /2+ 1 /2x60x30 = 4050 sq ang 
Area of the body = 240x240-4x 1 /2x45x45 = 31950 sq ang 
Area of the wings = 2 (150xl80+ 1 /2x5x30x30) = 58400 sq ang 
Area of the tail = V 2 (60+240)x90 = 13500 sq ang 
Total area = 108000 sq ang = 7 V 2 sq purusa 

Areas and shapes of different parts of the fire-altar: 

To construct the fire-altar m this shape, Baudhayana has given two methods 
while, Apastamba gives the construction of two other types Baudhayana’s 
construction of first type is in following way 

Body, head, tail are the three mam parts of a falcon and it is measured out 
The body is 2 purusa (240 angulas) m length by 10 padas (150 angulas) in breadth 
From its south-eastern comer towards north a mark is given at a distance of lV 2 

86 BSS 4-8-25 
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prakrama (45 angulas) the same (is done) towards west By stretching a cord over 
these (two marks) the south-eastern) comer is to be cut off Thereby it is explained 
the cutting off other (three) comers This makes the body 

The head is of 5 V 2 padas ( 82 V 2 angulas) in length by V 2 purusa (60 angulas) 

4 

in breadth The two eastern comers of it are cut off with 1 prakrama (30 angulas) 

The tail, measures 6 padas (90 angulas) m the east-west and 2 purusas (240 
angulas) m the south-north direction The two eastern comers of it are cut off with 
3 prakramas (90 angulas) each The (southern) wing is of 12 padas (180 angulas) in 
length (along north-south) and 10 padas (150 angulas) m breadth (along east-west) 
A pole is fixed at a distance of 6 padas (90 angulas) to the east from the middle (of 
its western side) and at each of the two south-western comers (of the rectangular 
wing) With a cord (stretching between these three poles, a triangular area) is to be 
enclosed The (triangular) area enclosed by the cord is to be cut off and placed on 
the eastern side (of the wing) (with its vertex) pointing towards east This is the 
bending (of the wmg) Thereby the bending of the northern wing is explained 87 

At the end of each wmg 5 squares of side equal to 1 prakrama (30 angulas) 
are laid (m a row) so as to be m contact with each other, all of them are interested 
diagonally in the downward direction (by joining the north-east comer to the 
south-east) and a half portion is removed (from each square) These different parts 
of the falcon with curved wings and extended tail may be shown m figure - 55 

QQ 

Arrangement of Bricks: 

Prepare square bricks of length equal to the fourth part of a purusa (30x30 
ang ) There are called ‘caturthi’ bricks - triangular bncks of half and one fourth the 
area of the caturthi bricks are also fabricated For preparing these bricks the division 
of the original brick, caturthi, is always to be made following the diagonals The 
quarter (pada) brick (having area one-fourth of that of the caturthi brick) with four 

87 BSS 4-2-30-35 

88 Ibid 4-26-36 
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sides having length half a pada (7V 2 ang), a pada (15 ang), one pada (21 ang- 7 
tilas) are made Then a half brick (i e a brick with area equal to one half ofa caturthi 
brick) is to be formed putting together two of these four-cornered quarter bricks along 
their long sides This is called hamsamukhi brick 

i 

The first layer A caturthi brick is to be placed there where the head is joined 
to atman 

Y 

The head is five and half padas long (82V 2 ang) and half a purusa broad (60 
ang) Draw a square of sides 82 V 2 ang long and then decrease its width to 60 ang 
by measuring a distance of 30 ang on both the sides from the centreline A rectangle 
of 82 V 2 X 6 O ang is obtained The two eastern comers are to be cut off with one 
prakrama (30 ang) each It is to be seen that the tip of the pointed head is located 
at a distance of 7V 2 ang from the centre of the pit meant for the yupa 

The east-west length of the tail is six padas (90 ang) The width of the tail at 
its eastern side is same as that of the length of the western side of the atman (60 
ang) The width of the tail at its western end is two purusas (240 ang) The two 
eastern comers of the oblong are to be cut off with 3 prakramas (90 ang ) each But 
he has not given the procedure of giving this layout One of the methods would be 
to draw a square of 90 ang length, the eastern side of which coincides with western 
side of the atman Extend the south-north lines on the eastern and the western side 
of the tail by 120 angulas (one purusas) from the centre-line on its both the sides 
and then cut off the corners as described above Another method would be to draw 
two squares each of 90 ang length on southern and northern side of the western 
border of the atman and then draw an oblong of 90 angulas length and 240 ang 
width and then cut off the comers towards the east 

The southern wing is of 12 padas in length and 10 padas m breadth A pole is 
fixed at a distance of 6 padas to the east from the middle and at each of the two 
south-western comers (of the rectangular wing) 

Alternatively, 1 hamsamukhi brick is to be placed at the eastern extremity of 
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the head and 1 caturthi below it, to be flanked by 1 quarter bnck on either side, 3 
four sided quarter bricks are placed to the west pf these two quarter bricks and on 
each side of the head 

5 quarter bricks mutually joined with one another are to be placed to the west 

4 

of the head on the eastern end of the body and the same to the east of the tail on 
the western end of the body Half bricks as well as quarter bricks are to be placed 

‘Y~ 

m the truncated parts 89 


Number and types of bncks used m different parts of the fire-altar is given in 
the table 


Parts of the Citi 

Bi 

B 2 

B 3 

b 3 

Bs 


Head 

1 


6 

6 

1 

14 

Body 

30 

6 




46 

Wings 

30 

62 

16 



Mil 

Tail 

8 

4 

20 



32 

Total 

69 

72 

52 

6 

1 

200 


While Apastamba, the placement of bncks in the first layer explained m different 

way 


In the placement of bncks m the first layer 60 bricks of the first type turned 
towards north, are placed in each wing Along each side of the tail 8 bricks of the 
sixth type are placed m this way, three of them at the end of the tail with the body, 
2 bncks of the fourth type partly type partly covenng both the tail and the body are 
placed West of them are placed 2 bncks of the fifth class touching each other to 
edge The remaining space of the tail is covered by 10 bricks of the fourth type 8 
bncks of this type, turned towards east and west, are placed m the four corners of 
the body The remaining space of the body is covered by 26 bricks of the fourth, 8 
of the sixth and 4 of the fifth type In the head, 2 bricks of the fourth type partly 

89 BSS 10 10-13 
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covering both the head and the body are placed and 2 of the same type turned towards 
east, above them This is formed the first layer of 200 bricks 90 

Arrangement of Bricks in the second layer: 

Four hamsamukhis are to be combined with four triangular quarter bricks m 

4 

such a way that they form together an oblong, this oblong is to be placed side ways 
on the spot of the "svayammatmn" l e m the centre of the citi Two hamsamukhis 
turned towards the west are to be placed there where atman and the tail are joined 
in such a way that the half pada is situated m the atman To the west and both sides 
of these two hamsamukhis, three triangular bricks are to be placed, their tops (right 
angles) turned towards the east 

At the west side of the tail, 15 triangular quarter bricks joined with each other 
are to be placed In the feathers of the wmg by turns two triangular quarter bricks 
and one half brick are to be placed, from the west towards the east 

At the places where the atman is joined to the wmgs and those places where 
something has been cut off, half bricks and quarter bricks are to be placed, the rest 
of the agni is to be covered by caturthis Use quarter and half bricks replacing caturthi 
bricks so that the total number of the bricks shall be 200 Thus the second layer of 
the citi is constructed 

The arrangement of bricks followed for the construction of the first layer is to 
be used for the construction of the third and fifth layers The arrangement of the 
bricks m the second layer is to be followed for the construction of the fourth layer 91 

In Apastamba Sulbasutra, chapter 15, 16 and 17 deals with another type of 
falcon shaped curved wmgs and extended tail In this type the curving of the wmg 
is to be done by pushing the west side upwards and east-side downwards The are 
of the fire altar is to be made seven fold with two aratnis and one pradesa Here 
length of the wmg is 9 V 2 aratnis and 3 /4 angulas The body is 2 purusas long and 

90 ASS 16-11 to 17-04 

91 BSS 4 
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IV 2 purusas broad (1 e 36000 sq angulas) The area of the head which is built out 
of 3 caturbhagiyas, is 2700 sq ang or 3 /iq sq pu The area of the tail after the 
pradesa portion is taken out is 14400 sq ang or 1 sq pu 92 

In brief it may be listed as follows 
Wings 

The total area of the citi = 108000 sq angulas 
The area of the head = 2700 sq angulas 
The area of the body = 36000 sq angulas 
The area of the tail = 14400 sq angulas 
The area of each wmg = V 2 (108000-3100) = 27450 sq angulas 
The east-west width of the wmg is equal to 120 angulas The length of the 
rectangle representing the wmg is, therefore, equal to 228 3 4 angulas According to 
A S.S 15 14, the length of the wmg is 9 V 2 aratnis- 4 angulas, 1 e 224 angulas There 
is no mention of the feathers at the end of the wings 

At the comers of the western border of the rectangle representing the wmg, two 
pegs are placed The ends of a cord, two purusas as long, are fastened to the two 
pegs and the cord is stretched towards the east by holding its middle mark m hand 
Repeat the procedure at the eastern boundary of the wmg This is the bending of the 
wmg. Repeat the procedure for the other wmg The detailed layout of the citi is not 
described since, it is the repetition of the same procedure of the Baudhayana which 
is already described 

In Baudhayana S S the first type of falcon shaped 8 citi, with curved wmgs is 
constructed with five types of bricks while, m Apastamba S S the first type is 
constructed with 9 types of bricks 93 

1 The first type is a parallelogram of which length and breadth are 24 ang and 
20 ang respectively, as in fig Bi 

92 ASS 15-1-17 16 

93 ASS 16-3-20 


Indological Truths 





Indological Truths 




152 


2 The second type is obtained by joining the two of the above first type of bricks 
along the east line as in fig B 2 

3 The third type is obtained by the one sixth purusa long of the first type and is 
extended by one eight of a purusa (15 ang), and (the extended part) is bent so 
as to fit (with the shape of the fire-altar) which is in the figure B 3 

4 A square brick of side one-fourth of a purusa (30 ang) is lengthened by half, 
(the square portion of side one-fourth purusa diagonally cut off This is the 
fourth type as m figure B 4 

5 The fifth type is a rectangle 30 ang by 15 ang (caturbhaglyardha) as in fig 
B 5 

6 By dividing fifth type by the diagonal, the sixth type as m figure B 6 

7 A rectangle of breadth one-tenth of a purusa (12 ang) and length one-fifth of 

a purusa (24 ang) in the direction from east to west is drawn one each such 
rectangle is placed on its southern and its northern side These two are cut off 
by diagonals passing through their south-west comers This is the seventh type 
as shown m the fig B 7 

8 Likewise another type is formed in which the northern rectangle is cut off by 
the diagonal passing through the north (western) comer (the cutting off of, the 
southern rectangle being as before) This is the eighth type m the fig Bg 

9 The mneth type an isosceles triangle of base 30 ang and side 30 2 ang is 

obtained by dividing the square diagonally (Shapes of bricks are as shown in 

the figure - 56) 

94 

Arrangement of Bricks m the First layer 

Head Place at the junction of the head and the body two bricks of type IV above 

Keep two other bricks of this type in the head towards the east of these bricks 

94 ASS 16-2-10 
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Body Place 26 bricks of type IV, eight bncks of B 6 and four bricks of type B 5 

Wings Place 60 bncks of Bi oriented towards the north, m each of the wings 
Tail Place four bncks of B 6 at each of the two western corners of the tail 
Three of these are placed near the western border and one is placed behind them 
Place bricks B 4 at the junction of the body and the tail On their western side, place 
two bricks of B 5 Thus a layer of 200 is constructed 

95 ** 

Arrangement of bncks m the second layer 

Head Two bncks of B 4 and four bricks of type B 9 are placed m the head 

Body At the four comers of the body, place eight bncks of B 4 onented towards 
the south and the north respectively In the remaining area of the body 20 bncks of 

B 4 , 30 bncks of Bg and ,one brick 0 B 5 are to be placed 

1 

The area of the body = 180x60x2+ 180x120 = 10800+21600 = 32400 sq angulas 

The area of 28 B 4 bricks = (30xl5+ 1 /2x30x30)x28 = 900x28 - 25200 sq angulas 

The area of a B 5 bnck = 30x15 = 450x30x15x30 = 225x30 = 6750 sq angulas 
Six angulas of bricks placed in the wings of the junction are inside the body The 
area occupied by these bncks = 6x120x2 = 1440 sq ang The total area of the bricks 
= 33840 sq angulas The area of the bricks as instructed by the Sulbasutrakara is m 
excess of the area of the body The arrangement of bricks according to Apastamba 
may be as shown in the figure - 57 

Tail At the two sides of the tail ten bricks of B 7 are to be placed Place 13 
bricks of B 7 in the remaining area Actually 12 bricks of B 7 and B 13 bricks of Bg 
are placed 

Wings In the centre of the wings five bricks of B 2 are placed None columns, 
each containing five bricks of B* are placed Five bncks of B 3 are placed at the 
junction of the wing and the body such that six angulas of the bncks will be inside 
the body 

95 ASS 17-6-16 
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The widthof the body occupied by, the bricks is 45+15+15x3+45+15 = 165 
angulas (180-165)xV2=7V2 angulas The bricks m the wings at the junction arc inside 
the body of the citi by 7 V 2 angulas The width of the wing is 228 3 / 4 angulas The 
total width of the bricks in each wing is 20x9+40x1+15x1=235 angulas Thus 6 V 4 
angulas of bricks of 24x'l5 size are inside the body The difference of 7 V 2 - 6 V 4 angulas 
is small and it could be made up m by increasing the width of the joints along the 
width of the body (In fact, because of the bricks in'’the middle of wings are bent, 
their length is smaller than 40 angulas bricks of could be easily accommodated 
as shown m the figure - 58) 

Arrangement of Bricks in two layers 


Bricks 

One 

Two 

Three 

Four 

Five 

Six 

Seven 

Eight 

Nine 

First Layer 

Head 

- 

- 

— 

2 

— 

- 



— 

Atma 

- 

- 

- 

36 

10 

- 

- 

- 

4 

Wings 

120 

- 

- 

- 

- 

- 

- 

- 

- 

Tail 

- 


- 

m 

■3 

16 

- 


- 


120 

- 

- 

m 

■a 

16 

- 

- 

4=200 

Second Layer 

Head 

- 

- 

- 

2 


- 

- 


4 

Atma 

— 

- 

- 

28 

■1 

22 

- 

- 

- 

Wings 

90 

10 

10 

- 

- 

- 

- 

m 

- 

alternately 

100 

10 

- 


m 

- 

m 

- 

- 

Tail 


- 

- 

- 

— 

- 

12 

13 

- 

hb 

90 

10 

10 

30 


22 

12 

13 

4=200 


Syenaciti with curved wings and outspread tail (Type II) 

Both Baudhayana and Apastamba describe^ the second type of a falcon shaped 
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fire-altar with curved wings and extended tail Bodhayana 96 explains this type of 
fire-altar in following way. 

"In this case, the seven fold fire-altar with two aratm and one pradesa is 
accomplished with I 87 .V 2 square aratm of the side equal to one-fifth of a purusa 
(pancami) The body can accommodaet 52 of such pancami bricks, the head 3 V 2 , the 
tail 15, southern wing 58^2 and northern wing the same number of bricks as the 
southern " 

The comers are cut off with V 2 vyayama (48 angulas) the tail is inclined, the 
bending of the two wings is done with 3 aratnis (72 angulas) each, the six plumages 
(at each end of the wings) are to be made with the half of bricks longer on one side 
by half of adhyardha pancami, the form of the head remains unchanged (1 e the same 
as that of the falcon-shaped fire-altar described before)" [see figure - 59] 

Layout of the Citi:' 

The body • The layout of the Syenaciti is given by means of square bricks of sides 
of length equal to 24 angulas In the body of the Syenaciti 52 bncks are to be placed 
It is not necessary to fabricate these bricks They only specify the area of different 
parts of the citi 

From the Syena citi of type I, it is known that the length of the body is 240 
angulas and the width is 150 angulas Ten bricks of 24x24 angulas size fit m the 
length of 240 angulas, but a gap of six angulas remains along the width when six 
bncks are placed So let us take the width of the body as 144 angulas It is further 
clarified that the comers of this rectangle are to be subtracted by 48 angulas 

The area of 52 bncks is 52x24x24=29952 sq ang 

The area of the rectangle 240x144=34560 sq ang 

The area of the comers, 1 /2x48x40x4=4608 sq ang 

The area of the body of the citi, 34560-4608=29952 sq angulas 

96 BSS 4 44-74 
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The head . The area of the head is 3V 2 bricks, which is 24x24x3 V 2 =2016 ang 
The dimensions of the head suggested are 48 ang. width and 54 ang length Comers, 
each of 24 ang sides are subtracted towards the east The area of the head is 
48x24+ 1 /2x48x24=1440+576=2016 sq ang It is found that for different sizes of the 
bricks suggested by the' Sulbasutrakara for the construction of the syena citi, these 
are the only suitable dimensions 

Yr* 

The tail There are 15 bricks in the tail The area of the tail is 24x24x15=8640 
sq ang The length of the eastern side of the tail is known It is 48 angulas The east 
west length of the tail is the multiple of 24 ang The length of the western side of 
the tail should be such that when two equal lengths are added into 48 angulas, the 
length of the eastern side of the tail, it should be divisible by 24 angulas The tail 
of the east-west length should be 72 angulas and length of the western side should 
be 192 angulas The area of this trapezium is V 2 x 72 (48+192)=8640 sq angulas 

The wings The area of each wmg should be equal to 58 V 2 sq bricks of sides 
of 24 angulas which is equal to 33696 sq angulas 

The wmg before bending is of a rectangular shape the east-west side of which 
is 240-48x2=144 angulas Six feathers are formed by six adhyardha bricks The area 
of six feathers is V2x36x24x6=2592 sq ang This area is to be subtracted from the 
area of 58 V 2 bricks, l e 33696-2592=31104 sq angulas The length, le the 
north-south side of the rectangle is equal to 31104 divided by 144=216 angulas These- 
are the dimensions of the wmg. The bend of the wings is 72 angulas towards the 
east 

Sizes of the bricks : 97 

Ten kinds of bncks have been prescribed for covering the fire-altar 
Bi - square brick of side V 5 pu pancami bricks 24x24 sq ang 
B 2 - rectangular brick longer than pancami by half, adhyardha - pancami 24x36 sq 
ang 

97 BSS 4-56-63 
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B3 - rectangular brick longer than 24x30 sq ang pancami by a quarter, 
pancami-sapala 

B4 - triangular brick, half of one-fifth 24, 24, 24 2 ang pancami-ardha 

B6 - triangular brick, half of adhyardha, 36, 24, 12 B ang, 1 e adhyardharadha 

B5 - triangular brick, quarter of 24, 12 2 12 2 ang one-fifth pancami-padya 

B7 - triangular brick, quater of adhyardha, with longer base BC=36 ang also called 

dlrghapadya 

Bs - triangular brick quarter of adhyardha, with a short base BC=24 ang also called 
Sulapadya 

B9 - triangular brick obtained by joining one one-eighth of pancami brick as in the 
figure B9 

Bio - triangular bnek one-eighth of pancami 12, 12, 12 2 ang 
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98 

Arrangement of Bncks m the first layer 

In the atman arc to be placed pancamis and half bricks In tail also pancamis 
and ardhya bricks are to be placed In both the wings adhyardha bricks and their 
ardhas are to be placed In the head two ardhya bricks are placed in front Two 
sapada bncks are placed behind them 

99 

Second layer 

___ y 

One ubhayi brick is to be placed on the eastern end of the two lines in which 
wings are joined with atman Likewise one ubhayi bnck is to be placed on the western 
end of the wing where the wing and atman meet each other In both the wmgs 
adhyardha bricks together with padyas of adhyardhas are to be placed 

Two ubhayi bricks are to be placed on each side of the head, l e four ubhayi 
bncks One sapada bnck turned towards the east is to be located m the centre of the 
head One quarter brick is to be placed m the front portion of the head On the west 
side of the tail, adhyardha bncks are to be placed, turned towards the east on both 
the sides of the five adhyardhas are to be placed padyas and bricks equal to the eighth 
part of a pancami 


Arrangement of bricks in the body is to be made as given in the figure The 
number of bricks can be classified as follows 

T* 


Bricks 

Pancama 

24x24A 

Ardhya- 

rdha 

30x24A 

Sapada 

30x24A 

Ardhya 

Pada 

Ardhya 

of 

Abhya- 

rdha 

9 

Sula- 

pada 

Ubhayi 

AstamI 

First Layer 

Atma 

44 

- 

- 

16 

■ 

- 

- 

- 

- 


Wmgs 

- 

40 

- 

- 

■ 

76 

- 

- 


- 

Head 

- 

- 

2 

2 

B 


- 


- 

- 

Tail 

10 

- 

- 

L j 

B 

- 

m 

■ 

- 

- 


98 BSS 4-64-67 

99 Ibid 4 68-74 
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Sum 

54 

40 

2 

28 

B 

76 

■ 

- 

- 

=200 

Second Layer 

Atm a 

7 

- 

20 

6 

B 

8 

2 

BI 

a 

- 

Wings 

- 

50 

10 

- 


30 

26 

B 

- 

~~ 

Head 

- 

2 

- 


1 

- 


B 

a 


Bi 

4 

5 

- 

6 

B 


- 


— 

2 

■gg 

11 

56 

30 

12 

9 

38 

28 

6 

8 



According to Apastamba Sulbasutra, 100 the II type of Syenaciti is constructed 

i 

m the following way 


Layout of the citi: 

A square brick of V^th area of one sq purusa area (V^x 120x120) is of the 
sides 30 angulas long 120 such bricks make an area of 7 V 2 sq purusas which is 
equal to 108000 sq angulas Place 40 bricks m the body, three m the head, 31 in 
each of the wings and 15 m the tail Total number of bricks is 120 

Body Draw a rectangle of 240 angulas east-west length and 180 angulas width 
Remove two bricks from each comer In the rectangle of 240x180 angulas, 48 bricks 
of 30x30 angulas can be accommodated (30x8=240 and 30x6=180) Two bncks from 
each of four comers arc removed The area of the body is therefore, equal to 40 
bricks=3600 sq angulas. 

Head Draw a square of one-half purusa length 60x60 angulas Four bricks of 
30x30 angulas are accomodated in it After removing one-half brick from each of 
the two eastern comers, there remain m all three bricks The area of the head is thus 
900x3=2700 sq angulas 

Wings Draw a rectangle of 247V2 angulas north-south length and 120 angulas 
width The length of the wmg is 217 1 /2 angulas, the length of the four feathers being 
30 angulas Place four bncks of 30x30 angulas size at the locations of the feathers 
and remove one-half bnck along the diagonal of each brick Two bncks are 

100 ASS 18 1-20-19 
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accommodated as feathers The total area of the rectangle is 247V 2 X 120=29700 sq 
ang which accommodates 33 bricks After removing the two bricks there remain, m 
one wing, 31 bricks the area of which is 31x900x2=27900 sq angulas The area of 
the two wings is thus 55800 sq angulas 

Tail The length of the western side is two purusas (240 angulas) the length 
of the eastern side is one-half purusa (60 angulas) 18 bricks of 30x30 angulas could 
be placed One half bricks from both the sides are removed The number of bricks 
remained are 15 The area of the tail is 15x900=13500 sq angulas 

101 

Arrangement of bricks in the First layer 

Head Place four padya bricks in the front part of the head Place two ‘sodasi’ 
bncks behind them Body and Tail - Near the junction of the head and the body 
place- five padya bricks Near the eastern and the western sides of the body, just 
beyond the junction of the body and the wings, 11 padya bricks are placed in the 
tail near its eastern border, 1 e on the two sides of the junction of the body and the 
tail 15 padya bucks are placed at the western border of the tail The remaining area 

-i 

is filled with sodasi bricks The hypotenuse of the sodasi bricks are aligned along 
the diagonal sides of the body 

Wings Four paksagriya bricks are placed at the southern border of the south 
wmg so as to look like feathers Four such bricks are placed at the junction of the 
body and the wings 

Arrangement of bncks in the second layer 

Head Place two sodasi bricks with their hypotenuse along the diagonal border 
of the head 

Body Behind the sodasi bncks, place two sodasi bricks with their hypotenuse 
inside the body Fill the space m between with two ardhya bncks Sodasi bricks are 

used with their hypotenuse aligned along the diagonal sides of the body The 

\ 

remaining area is to be constructed by using sodasi and ardhya bncks 

101 ASS 19 14-18,20 1-6 

102 ASS 20 7-18 
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Wings Place four ardhya bricks at the south end of the south wing so as to 
appear like feathers The remaining area is filled by paksistika oriented towards the 
north 

Tail Place three ardhya bricks, each set near the south and the north borders 
The remaining area is to be filled with sodasi bricks 

Different types of bricks: 

But Manava Sulbasutra 103 has given only one type of Syena citi with curved 
wmgs it is as follows 

Layout of the Citi 

One part of the citi is equal to 30x30=900 sq ang area The area-wise divisions 
of different parts of the Syena citi arc as given below 

The body of the citi is of 26 parts = 26x30x30=23400 sq ang 

Each wing of the citi is of 37*/2 parts=37 1 /2x30x30=33750 sq ang 

The head of the citi is of 4 parts=4x30x30=3600 sq ang 

The tail of the citi is of 15 parts=l5x30x30=13500 sq ang 

Head Draw a rectangle of the width of 60 angulas and the east-west length 
of 75 angulas The south-east and the north-east comers of the sides of 30 angulas 
are subtracted These are the shape and the dimensions of the head of the citi Its 
area is 60x45+ty 2 x60x30=3600 sq angulas 

Body Draw a rectangle of the width of 120 angulas and the east-west length 
of 210 angulas Cut four comers of 30 angulas length The area of the body is V 2 
(60+120)x30+120x150xV 2 (60+120)x 30=2700+18000+2700=23400 sq angulas 

Wmgs The wmgs have five feathers, unlike six as prescribed by Baudhayana 
These feathers are formed by five aksna bricks of the size 30 x30x 42V 2 =2250 sq ang 
This area is subtracted from the area of the wmgs, 337510-2250=31500 sq ang The 
width of the wmg, 150 angulas being its north-south length is therefore, 

103 MSS 10 3 5 11, 3-26 
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3150011150=210 angulas Draw a rectangle of 210x150 angulas The bending of the 
rectangle is 105 angulas 

Tail The eastern width of the tail is 60 angulas, the length of the west side 
is 240 angulas and the east-west distance between these two sides is 90 angulas The 
area of this trapezium is- V 2 (60+120)x90=135000 sq angulas 

Sizes of Bricks 

There are four kinds of bricks Square-shaped T bricks of 40x40 ang called 
navabhaga Triangular bricks of 30x30x42V 2 ang are called aksna bricks Triangular 
bricks 21 1 /4x21 1 /4x30 ang (1 e 1 / 4 th m the area of a brick of 1 / 4 th purusa length) 
called ardhaksna and pancakona (five cornered brick) of 2lV4x2lV4xl5/30/15 ang 
sides 

105 

Arrangement of Bricks in the First layer: 

On the eastern side of the head, place two pancakona bricks along with two 
ardhaksna bricks at the bend of each of the wmgs Place navabhaga bricks m the 
centre of the body and aksna bricks near the comers of the body The feathers the 
end of each wing are constructed by providing five aksna bricks opposite each other 
and also provide pancakona bricks with heads in oppposite directions Place two 
ardhaksna bricks at the borders of the body and the wmgs and also at the border of 
the tail and the body Place 15 ardhaksna bricks at the western border of the tail and 
21 bricks of the same type at the eastern part of the wmgs near their bends 


Arrangement of second layer is not given m Manava Sulbasutra 


Bricks 

.. 

Navabhaga 

40x40A 

Aksna 

30x30A 

X42V2A 

Ardhaksna 

21 3 /4x21 1 /4 

x30A 

Pancakona 

Padaksna 

15x15 

J First Layer 

Head 

- 

4 

2 

2 


Atma 

9 

8 

8 

4 

8 

Wings 

- 

124 

44 

2 

4 




104 MSS 10 3 5 21 

105 Ibid 10 3 5 22-25 
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Tail 

— 

24 

12 

i I 

i 

Sum 

9 

160 

66 

8 

12=255 


Thus the total number of bricks in first layer is not 200 but 255 

Comparison of the areas according to Baudhayana and Apastamba of two types 
, * 

of Syena citi may be tabulated as follows 
First type 


Baudhayana 

Apastamba 

Area of the head=4050 sq ang 

Area of the head=2700 sq ang 

Area of the body=31950 sq ang 

Area of the body=36000 sq ang 

Area of the wmgs=58400 sq ang 

Area of the wmgs=2(27450) sq ang /54900 

Area of the tail=13500 sq ang 

Area of the tail= 144000 sq ang 

Total area=10800 sq ang=7 1 /2puru$a 

Total area= 108000 sq ang =71/2 sq purusas 


Second type 


Baudhayana 

Apastamba 

Area of the body=29952 sq ang 

Area of the body=36000 sq ang 

Area of the hcad=2016 sq ailg, 

Area of the hcad=2700 sq arig 

Area of the wings=67392 sq ang 

Area of the wings=2(27900)/55800 sq ang 

Area of the tai 1=8640 sq ang 

Area of the tail= 13500 sq ang 

Total area=10800 sq ang 

Total area= 108000 sq ang 

Manava 

1 

Area of the body=23400 sq ang 

Area of the head=3600 sq ang 

Area of the wmg=2(33750)/67500 sq ang 

Area of the tail= 13500 sq ang 

| Total area=10800 sq ang 
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Kankacit: (Construction of a fire-altar in the form of a Kite ): 106 

The kite-shaped fire-altar is constructed m the same manner as the Syenacit 
The areas and shapes of the body and the tail are the same as those of the second 
type of the falcon with curved wings and extended tail The area of the body is, 
therefore, 52 pancamis 'or sq aratms and of the tail 15 pancamis The measure of 
head is given as 5 pancamis and that of two wings 2x57 or 114 pancamis These 
areas total 186 pancamis leaving a deficit of l 1 # pancamis as thetotal area of the 
fire-altar is I 87 V 2 pancamis sq pu) This balance area of V 2 pancamis, which 

is nothing but 1 adhyardha pancami (24x36 sq ang) is of the wing and plumages are 
also slightly different from those of the Syenacit, 2nd type The construction as per 
Baudhayana is shown m the figure - 60 

Layout of the citi 107 

The Body and the tail The dimensions of the body and tail of the Kanka citi 
are same as those of the "Syenaciti, type II" of Baudhayana 

The Head There should be five pancami bricks (24x24 angulas)-size m the 
head the area of the head is 2880 sq angulas The width of the head is 48 angulas 
The length of the head is 72 angulas and comers ofthe sides of 24 angulas are 
subtracted towards the east from the rectangle As the sizes of the bricks are in the 
multiple of 24 angulas, this is the right length of the corners the area of which is to 
be subtracted from the rectangle of 48x72 angulas The area of the head is 
72x48- 1 /2x24x24x2=3456-576=2880 sq angulas 

The Wings 57 bricks are to be placed m each of the wings The area of the 
wing is 57x24x24=328328 sq angulas The width of the rectangle is 144 angulas 
which is equal to the southern side of the body Six numbers of ardhya of pancami 
bricks are to be placed as feathers The area of feathers is V2x24x24x6=1728 sq ang 
The area of the rectangle forming the wing is 32832-1728=31104 sq angulas The 

106 BSS 4-75-91 

107 BSS 75-85 
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length of this rectangle is 3110411144=216 angulas The bending of the wing is by 
108 angulas 

The Feet The total number of the bricks of the size 24x24 angulas is I 87 V 2 
Their total area is 108000 sq ang 

Bricks used in the body=52=29952 sq ang 

Bricks used m the tail= 15=8640 sq ang 

v 

Bricks used m the head=5=2880 sq ang 

Total number of bricks used=186=107136 sq ang 

The remaining number of bricks is IV 2 of the area equal to 864 sq angulas 
The feet are of the area equal to 864 sq angulas 

108 

Placement of bricks in the first layer 

The rule of Baudhayana simply lays down that the two feet of the Kankacit are 
to be covered by B5 and B4 bricks and the remaining space is to be filled up by such 
types as these fit Further details have been avoided as enough indications as to the 
manner of covering up such bird-like fire-altars with curved wings and extended tail 
have been given m the foregoing types Arrangement of bricks in the kankacit, the 
body, head and tail are constructed by using paiicami 1 bricks (24x24 angulas) 
wherever there is a diagonal line, triangular ardhya bricks with their hypotenuse along 
diagonal lines are used 

Types of bricks Six types of bricks are prescribed for covering the fire-altars 

Bi - square brick of side V 5 pu paiicami 

B 2 - triangular brick, half of one fifth, pancami-ardhya 

B 3 - triangular brick, quarter of one-fifth, pancami-padya 

B4 - triangular brick, one-eighth of one-fifth, astami 

B 5 - four-sided quarter brick of area V 4 paiicami, caturasra-padya The sides 
are 6 ang, 12 ang , 18 ang and 122 ang Its area is 144 sq ang 

108 BSS 4 86 91 
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Be - four-sided brick of area 1 V 2 pancami, caturasra-ardha The sides are 24 
ang , 24 ang, 48 ang and 24 2 The area is (24x24+12x24 sq ang or 1 V 2 pancami 

All these bricks may be shown m figure 
Arrangement of bricks m the second layer 

Here the arrangement of bricks is similar to the one given m the first layer, 
with some slight difference, so that the joints of the Ipwer layer For this purpose a 
pada brick is kept at the eastern most end of the head and again pada bricks are kept 
at the westernmost end of tail The joints of bricks m the north-south directions are 
thus at different locations than those of the first layer Further, in case of the first 
layer there is an east-west joint along the centre of the citi In the second layer, the 
middle of bncks are located along this joint of the first layer In the first layer, there 
is a joint at the junction of the wings and the body and there is no joint at the middle 
of the wings, whereas there is no joint at the junction between the wings and the 
body and there is an east-west joint at the middle of the wings m the second layer 
At the same time, the symmetry of the arrangement of bncks is achieved 


Bricks 

Pancami 

Ardhya 

Pada 

A§{aml 

Four 

cornered 

Adhyardha 

Pada 

First Layer 

Atma 

48 

8 

- 

- 

- 

- 

Wings 

42 

28 
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- 

38 

- 

Head 

4 

2 

- 

- 

- 

- 

Tail 

12 

6 

- 

- 

- 


Feet 



4 

- 

- 

4 

Sum 

106 

44 

8 


38 

1 

Second Layer 

Atma 

36 

8 

2 

- 

4 

- 

Wings 

- 

12 

24 

- 

72 

— 


Indological Truths 












































uu 


i 



/ 

Indological Truths 


V 



167 


Head 


— 

9 

- 

2 

- 

Tail 

- 

4 

13 


6 

- 

Feet 

- 

- 


4 

— 

4 

Sum 

36 

24 

48 

4 

84 

4=200 


The Apastamba 109 and Manava 110 followed the same method in the construction 
of kanka citi and that I explained briefly after the explanation of the construction of 
Alaja bird 


Construction of a fire-altar in the form of an Aaja bird : 111 

The construction of this type of fire altar is explained in the same manner as 
those of the ‘Kankacit’ with the two feet with drawn 63 paficami bricks are to be 
accommodated m the southern wing and the same m the northern The bending of 
two wings is done with 4 purusa (120 angulas) towards east from the western bend, 
a cord is stretched along the line of intersection of the westernmost plumage and the 
part lying west of the cord cut off In this way an area equivalent to 5 l h paficami 
bricks stands removed 1 quarter brick is placed at each western bend to fill up the 
triangular void caused by the aforesaid removal Out of the brick types the four-sided 
quarter bricks and the one-eighths are to be taken away, and the remaining space of 
the fire-altar is to be filled with remaining types of bricks such that fit the required 
number of 200 bncks m the layer is attained (See the figure - 61) 

In each wing the arrangement is as follows 

a) At the layer along the bending (nimama) east-west 

Bi=4, B 3 =l, B6-1 I Total - 6 

b) In the 4 layer north of the nimama, there are 

4 B 6 s m each layer I Total - 16 

c) In the junction layer between wing and body 

B 3 -l, B 6 =4 I Total - 5 

109. ASS 21 1-3 

110 MSS 10 3 5 2-6 

111 BSS 4 92-99 


Indological Truths 


















168 


d) In the 4 layers south of the nimama each contains 2 B^s in the middle, 1 

Bg each at least and west end- Bi=8, B6-8 I Total - 16 

e) In the plumage (patras) as m Kankacit B2-5, B3-IO I Total - 15 

The total for the southern wing, including the junction layer - 58 

4 

The total for the northern wing including the junction layer - 58 

Kanka 112 and Alaja 113 citis according to Manava Sulbasutra 

Apastamba and Katyayana mentioned with a statement that they are also 
described when Syena citi is described But Manava not only mentioned these two 
citis, but also, given the layout of the citis 

Layout of the Kanka citi: 

The body and the wmgs are similar to those of the Syena citi 
The area of the head is 7 parts=7x30x30=6300 sq ang 
The area of the body is 26 parts=26x30x30=23400 sq ang 
The area of the wing is 36V2 parts=37 1 /2x30x30=33750 sq ang 
The area of the tail is 8 parts=8x30x30=72000 sq ang 

The area of the feet is 4 parts=4x30x30=36000 sq ang 

The total area = 108000 sq angulas 

Head Draw a rectangle of 60 angulas width and 120 angulas length Subtract 
comers towards the east by 30 angulas The area of the head is 60xl20- 1 /2x2x30x30 
=7200-90=6300 sq ang 

Tail Draw a trapezium of which the eastern side is 60 angulas long, the western 
side m 180 angulas and the distance between the east and west lines is 60 angulas 

The area of the tail is V2 (60+180)x60=7200 sq ang 

The area of the feet=30x45x2+4+ 1 /2x22 1 /2x22 1 /2=3600 sq angulas 

112 MSS 10-3 5-2-6 

113 Ibid 10 3 5-1-6 
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The arrangement of bricks is not given m Manava Sulbasutra 

Alaja Citi 

Layout of the citi 

The body and the wings of the citi are identical to those of the Syena citi 
already described 

The area of the head is 2 parts=2x30x30=1800 sq ang 
The area of the body is 26 parts=23400 sq ang 
The area of the wmg is 37 1 /2 parts=33750 sq angulas 
The area of the tail is 17 parts=15300 sq angulas 

Head Draw a rectangle of 60 angulas width and 45 angulas east-west length 
Subtract the comers, towards the east, which are 30 angulas m length The area of 
the head=60xl5+V2x60x30=T800 sq angulas 

Tail Draw an isosceles triangle with the base 240 angulas long and of 120 
angulas (east-west) height Place another triangle towards the east, with its apex m 
contact with the apex of the above triangle The north-south base of the triangle is 
60 angulas long and in height is 30 angulas 

The area of the tail= 1 /2x240xl20+ 1 /2x60x30=14400+900= : 15300 sq ang 
Wings The bend of the wmgs is not sharp but its western side is flat by a 
length of 21 V 4 angulas The eastern side of the wings is with a sharp comer 
The arrangement of bricks is not given in the Manava Sulbasutra 
Manava Sulbasutra 114 given the construction of the Syena, Alaja and Kanka 
fire-altars 

In the Syena fire-altar there are 37 V 2 parts in the left wmg, 4 in the head 26 
in the body, and 15 in the tail The alajacit has 17 parts m the tail, 2 m the head, 
and the same number of parts in the body and the (two) wings (as m Syena) These 
are measured by bricks of side one-fourth of a purusa intermingling the joints of the 
parts 

114 MSS 10 3 5-2-6 
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In the Kankaciti, 8 parts are m the tail, 4 parts in the feet and 7 parts m the 
head, the body and the two wings have the same number of parts as m the Syena 
In the construction of Syena, Alaja and Kanka fire-altar, 8 V 2 parts are spread out in 
the tail, 4 parts m the body, 2 parts in the head and 5 parts m each of the wings In 
the Syena, Alaja and Kanka fire-altars two cornered, three cornered and four cornered 
bricks are used m the tail The five (bricks used) at the ends of the wings are those 
obtained by cutting the (original bricks) by the diagonal Two parts are added to the 
tail in the alaja which is filled up by three cornered bricks, three parts are transferred 
from the tail of the Syena to the head of the Kanka, and two parts are again cut off 
for each foot of the Kanka I 2 V 2 parts are measured along east, 20 in north, 15 parts 
for Kanka and I 3 V 2 for alaja m the north The areas of different parts of Syena, 

Alaja and Kanka fire-altar may be shown in the table - see the figure 61) 

115 

Construction of a fire-altar in the form of an isosceles triangle (Praugacit) 

Name itself indicates that this Praugaciti is in the form of an isosceles triangle 
equal in area to the seven fold fire-altar with two aratnis and one pradesa (1 e 7 V 2 
sq purusa) is laid Bricks of length equal to one-twelfth of its western side and 
breadth equal to half of the length are to be made, then bricks which are half and 
quarter (of the brhatis) Of them two half bricks with their hypotenuses turned 
outwards are to be placed in the apex and half bricks on both sides The rest of the 
fire-altar is to be covered with brhati and the number of 200 bricks is to be completed 
with half bricks In the other layer 47 quarter bricks mutually joined with one another 
are to be placed on the western side of the triangle 1 sulapadya short based quarter 
bnck in the apex is to be placed 4 quarter bricks- 2 wide-based (dlrghapadya) and 
2 of the other type are to be placed in the space of the svayamatmna and half bricks 
on the two sides The rest of the fire-altar is to be covered with brhati bricks (with 
length) turned towards east, and the number is to be completed with half bricks The 
placement of bricks in both 1st layer and 2nd layer are shown m the figure - 62 

The following four types of bricks are prescribed 
115 BSS 4-100-110 
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Bi - a rectangular brick brhatl, 1015x5 15 

B 2 - a triangular quarter brick half of the brhatl diagonally intersected 

B 3 - a triangular quarter brick with long base, dirghapadya 

B 4 - a triangular quarter bnck with short-base and pointed like a spear, Sulpadya 

Constructional method: 

Hammer down two pegs along praci (the east-west centre line) of the citi at a 
distance of 464 angulas, 24 tilas Fasten the ends of the cord to the pegs and pull it 
towards the south by holding it at the dividing mark Drive a peg where the mark at 
232 ang-12 tila length is located on the ground Repeat the procedure towards the 
north side Then reverse the positions of the knots so that the knot fastened previously 
at peg B is fastened to peg B and the cord is again stretched towards south holding 
the dividing mark in the hand. Then drive a peg at mark a distance of 232 ang -12 
tila Repeat the procedure towards the north Thus a square of the required dimensions 
is obtained 116 Fasten a cord from peg A located at the middle of the east side of 
the square to the peg at the south-west comer and a third cord joins the pegs at the 
south-east comers A triangle, a Prauga, of the desired area of 71/2 sq purusa is 
obtained 

117 

Layout of Citi according to Manava 

Draw a square of the area equal to 15 sq purusas Measure a distance of ten 
aratms from the north-east comer This is the mid-pomt of the eastern side Thus 
according to the Sulbasutrakara, the sides of the square 20 aratms (480 angulas) long 
Connect this mid-pomt to the south-west and the north-west comers so as to obtain 
a triangle of 7 V 2 sq purusas area 

The length of the sides of a square of 15 sq pumsas area is actually 464 ang -24 
tilas and its mid-pomt is comer Details of giving the layout of a squaie by using a 
cord of twice the length of the side of the square are given below while describing 

116 BSS 130-35 

117 MSS 10 3-6-3 
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Fig. J Prauga Cm, First Layer 
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Fig. K Prauga Citi, 
Second Layer 
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Fig. L Prauga Citi, SecoDd Layer, 
(Alternate Arrangement) 
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the layout for the ubhayatah Prauga citi The same procedure is followed here to 


draw the square 

The prauga citi in the first layer 

In the 1st row on each side - B 2-2 total 2 

4 

In the 2nd row on each side - B 2-6 total 6 

In the 3rd, 10th row on each side (1 c 16 rows) - B 1-88 B 2 -I 6 total 104 

* 

In the 11th row on each side - B2-42 total 42 

In the 12th row on each side - B2-46 total 46 

Total Bl =8 8 B 2 =l 12 200 

Second layer 


(a) In the apex B 4 1 

(b) In the western end (base), vertices and bases alternately turned in opposite 

directionB 4 47 

(c) In between there are 11 rows south-north of which sides are filled with 

B 2 s B 2 22 

(d) In the centre of the middle row B 3 - 2 , B 4-2 4 

(e) In the 4th and 5th row 3 Bjs are replaced by 6 B 2 s cachB 2 12 

(f) In the remaining space Bi 114 

Bi-114, B2-34 200 

B3-2, B4-50 


The construction of a fire-altar in the form of a Rhombus (Ubhayata Prauga): 118 
A fire-altar m the form of a rhombus is to be constructedas follows 


A rhombus equal in area to the (seven-fold) fire-altar with (two) aratnis and 
(one) pradesa (1 e 7V 2 sq. pu) is laid As in the case of fire-altar m the form of 
isosceles triangle, bricks and their variations are to be made with the ninth part of 
the breadth of the lectangle The placement of bricks m the first layer is the same 

118 BSS 4-111-117 
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as before (as that of the isosceles triangle) In the second layer, 2 (short based) quarter 
brick are to be placed m the spaces and 2 (wide-based) quarter bricks at the meeting 
places (of the two isosceles triangles) 4-quarter bricks- 2 wide-based (dirghapadhya) 
and 2 of the other type (Sulpadya) are to be placed in the space of the svayamatmna 
and half bricks on the t\Vo sides The rest of the fire-altar is to be covered with brhatT 
bricks (with lengths) turned towards east, and the number of (200 bricks) is to be 
completed with half bricks It may be shown m the figure - 63, as follows 

Layout of the Prauga citi according to Baudhayana: 

Draw a square of 7 V 2 sq purusa area The length of its side is 328 angulas 
and 21 V 2 tilas Take a cord of IV 2 times the length of the sides of the square to be 
drawn, that is 492 angulas and 32 V 4 tilas long The cord is divided into two lengths 
13 /i2x328 ang 21 V 2 tilas Mark this point on the cord 

Drive two pegs along the praci, the cast-west centre line at a distance of 328 
ang 21 V 2 tilas Fasten the ends of the cord to these two pegs and stretch it towards 
the south, holding the mark in the hand The side of the length 136 ang - 31 V 2 tila 
is extended further to 164 ang 1 0^/4 tila Drive a peg at this point Repeat the 
procedure on the north side Reverse the ends of the cord and repeat the above 
procedure towards the west A square of sides of length equal to 328 ang -21V 2 tila 
is obtained 119 

Draw another square of the same area and m the contact of the first square and 
towards the cast of it A rectangle is obtained with the east-west length equal to 657 
ang -9 tila and the north-south length equal to 328 ang 21V 2 tila Drive pegs at the 
mid-points of all the four sides of this rectangle A cord joining these pegs gives a 
rhombus of the area equal to 7 V 2 sq purusas 120 


119 BSS 142-44 

120 Ibid 157 
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Arrangement of Bricks: 

Size of Bricks- 

Rectangular bricks arc to be made such that their length is equal to the ninth 
part of the width of the citi and the width of the brick is to be equal to half its 
length Ardhyas and padyas of this brick are also to be made 

121 

Arrangement of bricks in the first layer 

Y 

Two ardhya bricks are to be placed at each of the corners of the citi Remaining 
area is to be covered with brhati bricks along with their ardhyas and padyas so as 
to make the total number of bricks equal to 200 

Arrangement of second layer 

Two Sulapadyas are to be placed in the eastern and western comers of the citi 
a dlrghapadya at each end of the line m which the two praugas forming the 
ubhayatah-prauga meet that is at the southern and the northern comers of the citi 
Four bricks, two dlrghapadyas and two Sulapadyas are to be placed at the centre of 
the citi The rest of the agnls to be covered by brhati bricks and their ardhyas and 
padyas so as to make the total number of bricks in the layer equal to 200 

The arrangement of bricks given for the construction of the first layer is to be 
followed for the construction of the third and the fifth layer The arrangement of 
bricks of the second layer is to be followed for the construction of the fourth layer 
of the citi 


Bricks 

Brhati 

36 ang .-17 tila 

Ardhya 

DIrghapada 

Sulbapada 


EHJSBHj 

124 

76 

- 

- 

200 

| Second layer 

128 

64 ; 

4 

4 

200 


In Apastamba 122 & Manava 123 the layout of this citi is similar to one given 
while describing it according to the Baudhayana Sulbasutra 


121 Ibid 4-113-117 

122 ASS 12 12 15 

123 MSS 10 3 64 
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A construction of a fire-altar in the form of chariot wheel type - Pradhiyukta 
Rathacakra citi: 

Fire-altar in the form of a chanot-wheel are of two types- (a) a square piece 
with four circular segments attached one on each side so as to give the wheel structure 
a circular shape, and (b) a circular wheel provided with spokes Both types are used 

4 f 

for sacrificial purposes and are described m Baudhayana Sulbasutra 

"A circle of area equal to that of the (seven-fold) fire-altar with (two) aratnis 
and (one) pradesa is made, the largest possible square is iscribed in it,and bricks arc 
made with the twelfth part of its side 6 of these (bricks) are placed m each circular 
segment and the remaining space (of the segment) is divided into 8 parts The other 
layer is to be so oriented that the corners (of the square) lie m the centres of the 
segments (of the first layer) " 124 This can be shown in the figure - 64 

This method has been given m rule 2-9 of Baudhayana The figure shows the 
required circle of area l l h sq pu within which is drawn a largest possible square 
ABCD The space bounded by each side of the square and the arc of the circle is 
called pradhi (segment) there are four such segments 

Placement of bricks: 

144 bricks of the type mentioned above can be placed within the square ABCD 
In the segments 6 such bricks are placed adjoining the middle side of the square and 
the remaining space is divided into 8 parts as in the figure (a) & (b) This each 
segment contains 14 bricks and four segments account for 56 bricks making the total 
number 200 

Dvarakantha (commutation) gives the measurements of these eight bricks as 
follows 

1) The comer brick abg ab=33 ang 7 ti 

bg=29 ang + 3 ti 
ag=42 ang - 3 ti 

2) The 4 sided brick bchg bc=33 ang - 7 ti 

ch=42 ang + 11 ti 


124 BSS 5-1, 5-8 
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hg=36 ang + 26 ti 
bg=26 ang + 3 ti 

3) The 4 sided brick deih dc=33 ang - 7 ti 

ei=30 ang =16 ti 

, ih=34 ang 

hd=20' 1 /2 ang 

4) The 4 sided brick cfji cf = 33 ang - 7 ti 

fj=32 1 /2 ang 
ji=33 ang - 4 ti 
ei-30 ang -16 ti 

He eg hg, lh and jc are curved 

In the second layer the inscribed square is turned such that its corner lies in 
the centre of each segment of the first layer in order to avoid the overlapping of the 
bricks between layers 

In ASS 125 the layout of this citi is slightly different This can be tabulated as 
follows 


First layer 




DvadasT 

124 


Ardhya 

4 


Pada 

72 


Sum 

200 

Second layer 




TrayodasI 

158 


Ardhya 

2 


Pada 

40 


Sum 

200 


125 ASS 12-16-17, 13 1-5 
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In Manava Sulbasutra this type of Rathacakra citi is not mentioned, 1 e only 
Rathacakra citi with spokes is mentioned Katyayana followed the Baudhayana’s 
method 

Another type - Chariot wheel with spokes - Type II 

(Sara Rathacakra type) 

Baudhayana has described another type of chariot-wheel fire-altar 126 This type 
of fire-altar is constructed as follows 

Square bricks of area equal to the fifteenth part of half a square purusa are 
made for purpose of measurement 225 of such bricks is accomplished ( 15 2 =225, 
15 is the square number) Each area of the square brick is V30 sq pu Thus the total 
area of the fire-altar is 15 /2 sq pu 

A chariot of wheel with spokes consists of the central circular part, the nave, 
the spokes and outer circular rim, the felly The spokes connecting the nave and the 
felly alternate with empty spaces as shown m the figure - 65 

An area equivalent to the empty spaces between spokes is first added and then 
removed This area is here taken to be equivalent to that of 64 square bricks of the 
type described above, probably because 225 plus 64 make 289, a squared number of 
17 Hence the direction of arranging 289 bricks in the form of a square so that each 
side contains 17 bucks This is done in two stages, at first, 256 bricks arc arranged 
m a square, each side containing 16 bricks and then 33 bricks 17 plus 16 are placed 
along two adjoining side In this way square is formed 16 bricks at the centre 
constitute nave, 64 bricks thereafter constitute the spokes and 64 empty spaces 
between spokes and the remaining 145 bricks form the felly as shown m the figure 
- 65 


The square shaped nave at its borders is transformed into a circle (by the method 
previously described) The outer and the inner squares enclosing the felly are 
transformed into two circles 

126 BSS 16,6-20 
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In the figure (a) square EF & H form the nave Another square IJKL is formed 
of 144 bricks, centrally placed within ABCD The area between the squares IJKH 
and EFGH is equivalent to the area of 128 bricks (144-16) half of which, i e 64 is 
used for making spoken (ara) and the remaining half (64 bricks) for the empty spaces 
(vedi) 

127 

Placement of the bricks in the first layout: 

r 

The felly (nemi) is divided into 64 equal parts We have seen that the annular 
space comprising the spokes and the empty spaces was divided into 32 equal parts, 
by radial lines These are projected into the felly dividing it at first into 32 equal 
parts and each part is then equally divided by radial lines confined between the outer 
and inner circumference Now a concentric circle passing through the middle of these 
two circumferences of the felly is drawn, dividing its space into 128 parts Note that 
the area of each part lying outside the middle circumference is different from that 
lying within 

Fact spoke is divided into 4 parts, thereby involving the use of 64 bricks of 
four different types Finally the nave is divided into 8 equal parts to make the total 
number of bricks in the first layer 200 

Total area of the citi = 108000 sq ang 

Area of the felly = 13870-69120 = 69600 sq ang 
Area of the nave = 7680 sq ang 
Area of the spokes = 30720 sq ang 
No of Bricks (first layer) 

No of bricks in the felly = 128 
No of bricks in the nave = 8 

No of bucks m the spokes = 64 

Total 200 


127 BSS 16-12-14 
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128 

Placement of bricks in the second layer: 

In the second layer a circle is drawn within the nave at a distance equal to 
one-fourth of the radius from its inner edge The same is to be done within the felly 
(at a distance equal to one fourth of the felly’s breadth) from the inner circumference 
After dividing the inner, edge of the felly into 64 equal parts (radial) lines are to be 
drawn so as to divide the felly into 64 parts The space in each of the spokes is 
divided into 5 parts from circle (in the nave) to the circle m the felly The space in 

each interstice of the felly is divided into 2 parts, and there is 1 part m each interstice 

of the nave The remaining space of the nave is to be divided into 8 parts These are 
the 16 types of bricks required in the construction of the fire-altar m the form of a 
chariot wheel with spokes 129 

Area of the bricks m the felly = 138720 - 108000 = 30720 sq ang 

Area of the bricks in the felly = 19440 sq ang 

Area of the bucks in the spokes = 51840 sq ang 

Area of the bricks in the nave = 4320 sq ang 

Area of the bricks near the nave = 1680 sq ang 

Total = 108000 sq angulas 

No of bricks in the felly = 64+32 = 96 

No of bricks m the spokes = 16x5 = 80 

No of bricks m the nave = 8+16 = 24 

Manava Sulbasutra 130 explains the construction of this type of fire-altar which 
covers an area of IOV 2 sq pu This can be explained briefly as follows 

Draw a circle of IOV 2 sq purusas area The radius of the circle is 220 angulas 
This is the outer circle of the rim Draw another circle of 147 angulas radius as m 
the figure This is the inner circle of the rim Draw two more circles- one of 196 
angulas radius and the other of 172 angulas radius These circles divide the width of 

128 BSS 5-30-33 

129 BSS 5-34-37 

130 MSS 10 3 6-13-18 
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the ran into three parts Draw two additional circles, one of 55 angulas radius and 
the other of 27V 2 angulas radius They form the hub of the wheel There are 12 
spokes Their length is 147-55=92 angulas The width of the spokes near the rim is 
42 3 /4 ang and the width of the open space between spokes near the nm is 34 V 5 
angulas The corresponding figures near the hub are 27 3 /4 and five angulas 
respectively 

Area of the space = V2 (5+34V5) x 92 x 12 = 2I638V5 sq angulas 
= 1 V2 sq purusavS 
Area of the citi = I 0 V 2 

For the layout of the second layer, the radius of the outer circle of the rim is 
again 220 angulas and that of the inner circle is 147 anguls The width of the rim 
is 73 angulas Draw a circle of 196 angulas radius so as to divide the width of the 
11 m in two parts in proportion of 1 2 The width of the 11 m is thus divided in 24 and 
49 angulas The innci circle representing the hub is drawn with the radius of 36 2 /-} 
angulas and the outer circle is drawn with the radius of 55 angulas There are again 
12 spokes 

Another type has an area of 7 V 2 sq ang In the first type, it has nave, spokes, 
and empty mter-spaces between the spokes and rim accounting for the excess In 
another type its nm becomes equal to the breadth of spokes and the diameter of the 
circle and bricks used are made by the third part The nave is drawn with V 2 purusa, 
it has space for grass, the nm is larger than spokes by 3 /g purusa, it is the dwelling 
of Visnu it has the measure of 324^2 angulas and a circle is made in the middle 
with its 20th part The bricks m the first layer of the chariot wheel are known to be 
344 In the second layer, there are 24 more bracks, five-cornered and three cornered 
bricks are used in the joints of the ram and spokes The five layers of the chariot-wheel 
fire-altar are filled up with 1,768 bricks 131 


131 MSS 15-19, 16-1 7 
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Apastamba refers to the same type of rathacakracit, as discussed in detail by 
BSS 132 

The construction of a fire-altar in the form of a square trough (Dronacit) - Type I. 

Fire altars in the fqrm of a trough (Dronacit) are of two types the square shaped 
and circular shaped In the absence of any distinction between the two, both are taken 
into consideration and described Construction of one type of trough (dronacit) is 
explained by Bodhayana as follows 133 

The body of Dronacit is a square of side equal 

Layout of the Citi: 

The length of sides of the large square representing a drona is 2 2 /^ purusa (320 
angulas) A small rectangle representing the handle (tsaru) of the drona is placed 
behind (towards the west) and in contact with the large square The length of the 
east-west side of this rectangle is 70 angulas and that of the north-south side is 80 
angulas The area of these two is 320x320+70x80=102400+5600=108000 sq angulas, 
7 V 2 sq purusas 

Drive two pegs on the central east-west line a distance of 320 angulas from 
each other Take a cord IV 2 times this length (480 angulas) and divide it into two, 
one side being of the length 5 /4x320=400 sq ang and another side of the length 
3 /4x320=400 angulas Put a mark at this point Put another mark at one-half the length 
of the side of the square, equal to 160 angulas is located on the ground Repeat the 
procedure towards the north Revcise the ends of the cord and repeat the above 
towards the west A square of the desired dimensions is obtained 

Extend praci towards the west of teh westside of the square Drive a peg (1) 
at the middle of the west side Drive another peg (2) at a distance of 70 angulas 
along praci from this peg Take a cord of 80 angulas length Fasten its both ends to 
the peg at the mid-pomt of the western side of the square Stretch the cord towards 
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the south and drive a peg (3) where the mid-pomt of the cord is located Repeat the 
procedure towards the north Drive two pegs (5 and 6), one towards the east and the 
other towards the west at equal distance from the peg 2 on pracl Two ends of the 
cord of 80 angulas length are fastened to the two pegs 5 and 6 and the cord stretched 
towards the south by holding the cord at its mid points Make a mark on the ground 
where the mid-pomt is located (7) Unfasten the ends of the cord from the pegs 5 
and 6 and fasten both the ends on the peg 2 and stretch it towards the south so as 
to align along the mark 7, by holding it at its mid-pomt Drive a peg (8) where the 
mid-pomt of the cord is located Repeat the procedure towards the north A rectangle 
of the east-west side of 70 angulas length and north-south side of 80 angulas is 
obtained 

1 '1A 

Layout of Citi according to Manava : 

The area of the handle (tsaru) is onc-tcnth of that of the drona The area of the 
drona is 98182 sq ang and that of the handle is 9818 sq angulas The total area is 
108000 sq angulas The length of the sides of the square-shaped drona is 313 ang 10 
tila The length of the sides of the square taken for the layout is 312 angulas, as it 
is to be divisible by 13 angulas, size of bricks The handle is rectangular, its width 
is 109 angulas and the east-west length 90 angulas The area of this rectangle is 9810 
sq ang The length and the width dimensions arc not divisible by 13, the size of the 
bricks It is therefore, suggested that the sides of this rectangle may be 104 angulas 
and the east-west length of 91 angulas The area is 9464 sq angulas The alternative 
dimensions are 110 1 /2x91 angulas The area of this rectangle is 10055V2 sq angulas 

A square of the sides 312 angulas long is drawn by using a cord of twice the 
length of the side of the square, as already described The rectangle to its west is 
also drawn by the method described for giving layout of the handle of the drona 
according to B S S (1-36-40) 
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- 135 

Layout of Citi according to Apastamba: 

The area of the handle is one-tenth of the whole of the citi The area of the 
handle is 10800 sq angulas and that of the body ns 97200 sq ang The length of the 
sides of the square-shaped body is 311 ang 26 tila Place another square in contact 
with the western border,of the square representing the body The length of the sides 
of this square is 103 ang< 31 tilas 

Draw the square representing the body of the citi* by using a cord of the length 
equal to 311 ang 26 tila x (V 2 ^ 2 ) Divide it into two parts one being 155 ang 30 
tila and another being 220 ang 15 tila 

Along the east-west centre line place two pegs A & B at a distance of 311 ang 
26 tila Spread the cord along the praci, one end being at the peg A Drive a peg C 
at one half the distance 155 ang-30 tila from peg A Fasten one end of the cord to 
peg A and another to peg C Stretch the cord towards the south by holding the mark 
m hand and drive a peg D where this mark is located on the ground Unfasten the 
knot of peg A and fasten it to peg B and repeat the procedure towards the north 
The square of the required dimensions is obtained 

The different type of bricks are as follows 

Bi- square bricks of side one - sixth, pu sasthi - 20x20 sq ang 

B 2 - one-sixth brick longer by half (adhyardha, sasthi) - 30x20 sq ang 

B 3 - half bricks, 1 e half of sasthi - 20x10 sq ang 

B 4 - square bricks of side one-fourth - pu caturthi - 30x30 sq ang 

Placement of bricks in First layer: 

6 sasthi bricks are placed on each of the two parts of the western side (BE and 
HC) between the handle and the corner the rest of the fire-altar is to be covered with 
brhati (1 e adhyardha) bricks, and the number (of 200 bricks) is to be completed with 
half bricks (160 in the body and 12 m the handle) The placement of bricks is as 
shown m the figure - 66 
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Arrangement of bricks in second layer: 

A brick of adyardha 136 brick (30x20 ang) size turned towards the north, is to 
be placed m the south-east comer of the atman Another brick of the same size is to 
be placed in the north-east comer On the eastern edge of the atman, between the 
two bricks mentioned above, square bricks of the size 20x20 ang arc to be placed 
(13 bricks are accommodated) Square bricks of 30 ang side are to be placed on the 
south and north edges On the east side of the handle on both sides, two bricks of 
size 30x30 ang are to be placed To the west of these two place on both the sides 
two bricks of the size 20x30 ang turned away from each other To the west of the 
square bricks of 30 ang sides and in the middle of the handle place two square 
shaped bricks of sides of 20 ang the one to the east of the other The remaining of 
the Agm is to be covered with the bricks of the size 20x30 ang The total number 
of bricks is to be made equal to 200 by using bricks of the size 20x10 ang 


Bricks 

Location 

Caturthi 
30x30 ang. 

Sastha 
20x20 ang 

Brhatl 
20x30 ang 

Ardya 
20x19 ang 

First 

Drona 

- 

6 

160 

20 

layer 


- 

6 

4 

4 


' Sum 

- 

12 

164 

24=200 

Second 


20 

13 

120 

26 

Layer 


2 

CO 

2 

1 


Sum 

22 

19 

122 

37=200 


Circular Drona cit - Type II: 

BSS mentioned about the construction of trough m the form of a circle 137 120 
square bricks each of a square purusa give the area of teh seven fold fire-altar 
with two aratnis and one pradesa One of them is taken away, and the area equivalent 
to the remaining (119 bricks) is transformed into a circle The area of the fire-altar 
equals 10800 sq ang After deducting the area of 1 sodasi brick of 900 sq ang the 
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balance of 107,000 sq ang is converted into a square of which the side obtained by 
taking square root works out to 327 ang 9 tila 

Next step into convert the above mentioned square into a circle by the method 

f 

given m sutra B S S 2 9 and already applied m the case of the fire-altar in the form 

of the chariot-wheel As shown m the figure let ABCD be the square of side equal 

to 327 ang 9 tila EFGH is the sodasi brick placed at the middle of the eastern side 

* 

AD of the square With ‘O’ as the centre and OM as radius a circle equal in area of 
square ABCD is drawn, cutting EFGH by the curved line IJ The part of the sodasi 
brick IFGF cut by the circle is transferred to the top of remaining portion, as K.EHL, 
now KIJH whose area remains the same as that of a sodasi brick represents the handle 
of the circular trough 

The value of OM, the radium of the circle can be calculated from the formula 
OM= a /6 (2+V2) where a=AB=327 ang 9 ti 

Putting v r 2=l 414 OM works out to 186 ang 7 tila 

Alternatively, if AO=r 

2r 2 =a 2= =107100 sq ang 
r=231 ang 13 ti 

MN=V 3 (r- 9 / 2 ) = V 3 (231 ang 13 ti -163 ang 21 ti) 

=1 /3 (67 ang 26 ti) - 22 ang 20 ti 

OM=163 ang 21 ti+22 ang 20 ti =186 ang 7 ti 

Arrangements of bricks in the first layer: 

A square PQRS as large as possible is ensenbed within the circle of the fire-altar 
as constructed above The side P & is given by 

PQ 2 =2r 2 =2jrr 2 (67ang 26ti)' 2x107100 

H 

or PQ=261 ang 6 ti (for p=3 14) 

Square bricks are made with side equal to V 12 PQ 1 e 2) ang 26 til (1 e V^th 
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of 261 ang 6 ti) The inscribed square PQRS is filled with 144 such bricks 6 such 
bricks are placed in each of the four segments in the middle of, and touching the 
square 24 such bricks are placed m the segments The remaining space m each segment 
is divided into 7 parts 138 

139 

Arrangement of bricks'in the second layer: 

In the second layer, the inscribed square is turned such that the corners point 
towards intermediate directions The square is filled with 144 one-twelfth bricks as 
before and 24 similar bricks are placed m the segments The remaining space m each 
segment is also divided into 7 parts as m the first layer, making the number 28 To 
avoid the overlapping of edges, the pradhi madhyama brick is placed in the handle, 
and the space below is equally divided The total number aggregates to 198 The 
deficit is met replacing 2 one-twelfth bricks m the square by half bricks The 
arrangements of bricks in the second layer shown m a table as follows 


Bricks in Circumscribed 

square 


Bricks in 
segments 


Bricks in 
spout 

Total 

Square Bricks 

Ardhya 

Square 
Bricks 
30x30 ang 

Other 

Brikcs 

2 


21 ang-25 1 /2 tilax21 ang 
142 

25 1 /2 til a 

4 

6x4 =24 


7x4=28 , 

200 


In Apastamba’s Dronacit, 140 the relative areas of the handle and the body of 
the trough arc different from those prescribed by Baudhayana The area of the seven 
fold fire-altar being 10,8000 sq ang The area of the square body is 9 times that of 
the square handle and therefore the side of the handle is one-third of the side of the 
body The sides are, 
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The side of the body=311 ang 26 18 ti 

The side of the handle=103 ang 31 28 ti 

The arrangement of bricks m the first and second layers for which the dnection 
in the sutras are quite clear 

i 

In Manava’s Dronacit 141 there is a handle which has an area one-tenth of the 
original fire-altar For the circular dronacit, it is measured with one-twentieth part of 
the square (l e 22 angulas) After the area inside and outside the squares is measured 
out, it is divided into ten equal'parts, there should be triangle m the corner and joints 
m alternative layers 1000 bricks, each brick must have an area one-fifteeth part of 
the square (of side 72 angulas), bricks of one and half times (adhyardha) arc also 
made, then each layer is known to have 200 bricks 

Layout of citi according to Manava 142 

The area of a square of the sides two bahus long m 5184 sq angulas The area 
of such 20 squares is 103680 sq angulas Draw a square of this area The length of 
the sides of the square is 322 angulas Draw a circle circumscribing this square The 
radius of this circle is equal to one-half the diagonal of the square which is equal to 
227 ang 23V 2 tila The area of the circle is 162887 sq angulas Area of the handle 
is 2568 sq angulas Total area, however, is 108000 sq ang Arrangement of bricks 
is not given by Sulbasutrakara, but it may be similar to that described m the BSS 
for the circular Drona citi 

The construction of fire-altar in the form of a PYRE (SMASANACITI ) 143 

The fire-altar in the form of a pyre, is a trapezium BSS explains elaborately 
about the construction as follows 

The entire area of the fire-altar is divided into 15 square parts To do this, a 
rectangle is made with its length equal to thrice the side of the square part and breadth 

141 MSS 15 6-10 
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equal to half of the side of the square part Lines are drawn from the middle of its 
eastern side to the two western corners and the two outer parts arc removed (so as 
to obtain an isosceles triangle as m the figure) This is then divided into ten parts 

As in the figure - 68 the fire-altar is m the form of a trapezium (ABCD), of 
which the western side BC is 170 ang -12 tila, the eastern side 245 ang +16 tila and 
the height (l e distance between AD and BC) is 509 ang -2 tila 

Let be the unit of measurement, according to rule 19 2, P 2=1 /i 5 of the area of 
the fire-altar =1 /i 5 X 15 /2 sq pu =1 /2 sq pu 

P= 1 / V i r 2 pu = V7200 ang =84 ang 28 tila 

If BC=2p (=170 ang 12 tila) AD=3p=(254 ang +16 tila) height the distance between 
AD and BC is 6p (509-2 tila) 

2px6p+P/2x6p= 1 Sp^ 15 ^ sq pu ss 7 1 /2 sq pu which satisfies the area of other agiksetra 
First layer 

For purpose of making the bricks, a rectangle ABCD is formed such that its 
length AB is thrice the square part and breadth (BC) equal to half of the side of 
square part The sides EB, EC and BC are each divided into 4 equal parts by marking 
3 equidistant points on each side The points on the sides are joined with those on 
the base as shown in the figure so as to obtain 4 isosceles triangle at the base and 
6 double isosceles triangle above them The entire fire-altar is composed of 20 of 
them (of such isosceles triangle) 144 

The width of the eastside of citi is 254 ang 16 tilas and that of the western 
side is 169 ang 22 tiles Divide the eastside into 24 equal parts and the westside into 
16 equal parts The length of each equal parts on the eastern and the western sides 
is same, i e 10 ang 21 tilas Divide the northern side of the citi into eight equal 
parts Join the first eight points on the eastern side, beginning from the north-east 
comer to the eight parts of the northern line, including the north-west comer The 
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remaining 16 points are joined to the 16 parts of the western side of the citi as shown 
in the drawing These lines are parallel to the northern side Repeat this procedure 
from the south-east comer so that the line parallel to the southern side of the citi are 
obtained In the middle of the length of the trapezium representing the citi drawn a 
north-south line Arrange the bricks as given above This is the first layer 

Second layer 14 ^ 

— y„ 

In the second layer one of the (five) isosceles triangles (into which the entire 
fire-altar can be divided) is to be vertically bisected Each half is divided into 6 parts 
These two (half isosceles triangles each divided into 6 parts) are to be placed on the 
either side (i e the southern and the northern side of the fire-altar) Bricks of length 
equal to the one third (side of the square part) are to be made, and then half of such 
bricks by transverse bisection 

After placing them (the half bricks) on the two ends (the eastern and the western) 
the rest of the fire-altar is to be covered with the brhati bricks turned towards east, 
and the number (of 200 bncks) is to be completed with half bricks The height of 
the fire-altar is to be increased by one-fifth (of the janu, i e 6^/5 ang ) The whole of 
it (the height including the added 5 th part) is divided into three parts and bricks are 
made with the fourth or the mpth or the fourteenth part of the two of these three 
parts With these bricks, 4 or 9 or 14 layer are made, the remaining layer (of thickness 
equal to one-third of the height) is diagonally cut m the downward direction and half 
of it removed Its division is exact, larger and smaller bricks are taken according as 
those fit 

The sides of the trapezium may be summarised as follows 
Length of the east side= 3 (8 ang - 28 tila)= 254 ang 16 tila 
Length of the west side = 2 (84 ang 28 tila)= 169 ang -22 tila 
Distance between the east & the west side = 6 (84 ang - 28 tila) = 510 ang 32 tila 
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Smasana citi according to Apastamba 146 : 

Layout of Citi- 

The layout and the arrangement of bricks are similar to those described for 
Drona citi m Bau S S Draw a square of the sides 328 sq ang 21 V 2 long The area 
of this square is 108000 sq angulas The square is drawn by the method described 
to give the layout of the body of the drona citi 

*- 

Sizes of the Bricks 

Square-shaped bricks of the sides equal to V^th the length of the sides of the 
square of the citis are prepared This is the Dvadasi brick Bricks of other sizes are 
also prepared 

Dvadasi bricks=27 ang 13 tila x 27 ang 13 tila 
Adhyardha bncks=41 ang 2 V 2 tila x 27 ang 13 tila 
Ardhya bncks=27 ang 13 tila x 13 ang 23V 2 tila 
Pada bncks=13 ang 23 V 2 tila x 13 ang 23 V 2 tila 

Arrangement of bncks in the First layer 

Place adhyardha bricks, oriented towards the south, along the eastern and the 
western borders of the citi The remaining area is to be filled with Dvadasi bricks 
Pada bricks arc to be added so as to make the total number of bricks equal to 200 

Arrangement of bricks in the second layer. 

Place adhyardha bricks, oriented towards the south, along the southern and the 
northern borders of the citi. The remaining are is to be filled with Dvadasi bricks 
Pada and adhyardha bricks are to be used to obtain the total' number of bricks equal 
to 200 


Bricks 

Dvadasi 

Adhyardha 

Ardha 

Pada 

i 

First & Second layers 

70 

32 

6 

92=200 
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Construction of fire-altars in the form of a TORTOISE 147 

Fire-altars in the form of a tortoise are of two types ( 1 ) Tortoise with twisted 

limbs (vakrangah) ( 11 ) the tortoise with rounded limbs (pariand alah, Baudhayana) 

has given about the construction of fire-altar in the form of a TORTOISE 

* 

According to tradition, a fire-altar in the form of tortoise is to be construction 
by one desiring to win the world of the supreme spirit The fire-altar is measured 
out as follows 

The body is a square of side equal to 10 prakramas (300 angulas) Its comers 
are cut off with 2 prakramas on each side 4 squares each of side equal to 1 prakrama 
are made m (the middle of) the eastern front and 2 of them lying at either extreme 
are cut off by their diagonals The same is done on the southern, western and northern 
frond This is the body The head is 5 padas (75 angulas) long by V 2 purusa (60 
angulas) broad, of which the two eastern comers are to be cut off with 1 prakrama 
(30 angulas) on each side 

The feet are to be raised where the comers (of body) have been cut off The 
foot (m the south-eastern comer) is 22 padas (30s angulas) broad by twice that 
measure (i.e 60 2angulas) long and its eastern comer is cut off by 2 2padas Thereby 
is explained the cutting off of the other (three) feet Off the two feet at the western 
(comers of the body), their western comers are to be cut off Thus addition of (two) 
aratms and (one) pradesa, the seven fold (fire-altar of 7V 2 sq pur) is accomplished, 
square bricks of side equal to one-fourth of purusa and their halve and quarters 
(obtained by dividing the first type diagonally) are to be made for this Adhyardha 
quarter bricks bounded by four sides measuring 1 prakrama, 1 pada, 1 pada and 2 
pada Two of them touching each other along their long sides (1 prakrama) are made 
into another (type of) brick (hamsamukhi) Another type of square bnck of side equal 
to half of 2 2 pada (1 e pada or 15 2 angulas) The construction may be shown m 
figure - 69, as follows 
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The area of the citi should be l 1 /2 s 9 purusas (108000 sq ang ) 

Area of the atman=300x300=4x60x60x 1 /2+4xl20x30-4x30=90,000- 
7200+14400-3600=93600 sq ang 

Area of the head=75x60-30x30=3600 sq ang 

Area of feet=(2 1800x I 8 OO-V 28 OOX H)0)x4= 10800 sq ang 

Total area = 93600+3600+10800=108000 sq ang 

y 

Sizes of Bncks 

First prepared square bricks of 30 angulas sides 

Bncks The following 6 types of bricks have been prescnbed for covering the 
fire-altar- 

Bi - square brick of side V4 pu caturthi 30x30 sq ang 

b 2 - tnangular bnck (diagonally cut), half of caturthi, ardha, two sides 30 ang each, 
diagonal side 30 2 ang 

B 3 - tnangular bnck, one fourth of caturthi, padya, two sides 152 ang each, the 
diagonal side 30 ang 

B 4 - four sided bnck of area IV 2 padya, its sides are 15 ang, 15 ang, 30 ang and 
15 2 ang 

B 5 - brick formed by joining 2 B4 bricks along the longest side, hamsamukhi 
B 6 - square brick of area equal to half caturthi, 15 2c 15 2 sq ang 

Placement of bricks in the first layer 148 : 

In the placement (of bncks), a square brick (of side equal to 15 2 angulas) is 
to be placed at the top of the head, followed by two hamsamukhi (bricks) below it 
5 square bncks and 2 quarter bncks (pancami - padya) are to be placed m each foot 
Half bncks are to be placed wherever a comer has been cut off The rest of the 
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fire-altars is to be covered with caturthi bricks The number of (of 200 bricks) is to 
be completed with half bricks 


Arrangement of bricks can be given m the table 


Parts of the Citi 

Brick type 

Total 

Bi 

b 2 

Ba 

Ba 

b 5 

Be 

Head 

2 

- 

2 


2 

- 

6 

Body 

42 

124 



- 

- 

166 

Feet 

- 

- 

n 

- 

- 

20 

28 


44 

124 

ra 

- 

2 

20 

200 


Placement of bricks in the second layer: 

In the second layer the placement of bricks is as follows 

1 hamsamukhi at the top of the head and 1 quarter brick on either side of it 
are to be placed To the west of these on each side (of the head) 2 (four sided) 
adhyardha quarter bricks oppositely oriented are to be placed To the west of these 
on both sides are to be placed 2 quarter (caturthi-padya) bricks in alignment with 
intersection 2 caturthi (here called dvipadas or squares of side equal to 2 padas or 
30 angulas) and 3 half bricks are to be placed in each foot Half bncks and quarter 
bricks are to be placed wherever a corner has been cut off The rest of the fire-altar 
t is to be covered with caturthi bricks The number (of 200 bricks) is to be completed 
with half bricks This can be shown m a table as follows 


Parts of the Citi 

Brick type 

Total 

Bi 

B 2 

b 3 

B 4 

Be 

Be 

Head including parts of body 

1 

2 

4 

4 

1 

- 

12 

Body exlcudmg portions 

49 

88 

31 

- 

— 

- 

168 

Accounted for in head and feet, 
includng parts of body 

8 

12 

- 

- 

— 

- 

20 

Total 

58 

102 

35 

n 

! 1 

- 

200 
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The construction of a fire-altar in the form a tortoise 
second type with rounded limbs: 149 

Here the method of construction is the same as that already described in the 
case of the circular trough (B S S 18) We have seen that 120 sodasi bricks equal 
7 V 2 sqpu 5 sodasi bripks are taken out and the area of the remaining 115 sodasis 
(103500 sqang) is turned into a square of side 321 ang 24 ti This square is 
transformed into circle of the same area as per B S S ^ 9 In this act of circling the 
square, each of 5 sodasi bricks is cut by the circle and the western portion transferred 
to the eastern side will be essential besides those noted before 

Conclusion : 

In all the above mentioned citis I would like to notify some important 
observations from both geometrical point of view and technical point of view 

Knowledge of geometry 

( I ) To construct a square of required size and it may be divided into rectangle, or 
triangle, or right angled triangle, or isosceles triangle, scalene triangle, etc 

( II ) To construct a trapezium of big size and having very large area or a square 
equal to a simple multiple or (submultiple) of another square 

( III ) Constructing a square equal to the sum or difference of unequal squares 
Transforming a rectangle into a square and vice versa 

(iv) The problem of the division of figures into particular number of parts of 
specified shapes 

(v) Constructing similar figures by keeping the over all geometrical characteristics 
same 


149 BSS 10 1 12 


Indological Truths 





t —< 


Indological Truths 


195 


Technical knowledge 

(i) Layout of more complex nature of architectural desings m shape of birds (syena, 
kanka, alaja) or an animal (tortoise) 

( II ) Laying of bricks ip different layers m a symmetric way 

( III ) Naming the different bncks according to their sizes as padya, ardhapadya, 
Janghamatri, Adhyardha, Padabagh, Tngrahim, r Brhati, Ardhapadabhaga etc 
(This type of naming is not found now for the different types of bricks m any 
type of construction) 

(iv) Layout of kamya citis involves an art of science and technology is applied m 
measurement, design and in finishing the structure 


Method of increasing the area of a citi: 

As I already said, the area of all the Kamyacitis which I mentioned before, is 

7 V 2 sq purusa (108000) But if the same citi is constructed for the repeat performance 

of the same sacrifice, shall be increased by one sq purusa area, 1 e 8 V 2 sq purusas 

The area of this citi is increased by additional one sq purusa are for each subsequent 

sacrifice The maximum area of the citi could be IOV 2 sq purusas The geometrical 

constructions to increase the area of one sq purusa as suggested by Brahmana and 
* 

different Sulbasutras are explained below 

( 1 ) Increase of area in Satapatha Brahmana 

Satapatha Brahmana 150 itself suggested a method to obtain a citi of the area 
equal to IOV 2 sq purusas 


The length of the side of a square of the area of 14 sq prakramas is 112 3 ang 
The length of the side of a square of the area equal to 7 V 2 sq purusas is 10 95 
prakramas (1 prakrama=30 ang ) The area of the square with the length of sides=10 95 
prakramas best one prakrama=11.3 ang. will be 
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The error is of 1 1 sq purusas only 

Satapatha Brahmana 151 gives details of the area of the citi of 101V 2 sq purusas 
as given below 

4 

Area of Atman=56+12/7 x 56 sq purusas 

Area of two wmgs=14+14+ 3 /7 x 14+ 3 /7 x 14+Vs x V 7 x 3 M sq purusas 

Y 

Area of tail=14+ 3 /7 x 14+Vio x V 7 x 3+ 14 sq pu 

Total area of the Citi=56+12 828+28+3 207+0 320+14+1 603+0 160=116 1185 
sq purusas 

The area obtained is larger by 14 6 sq purusas In S Bra it is mentioned that 
the area obtained by 13 0 sq purusas 

(ii) Method suggested by BSS: 152 

BSS states that given square is divided into 15 rectangles by dividing two sides 
of the square into 15 equal parts, and the area of two rectangles is to be added m 
the given square which will increase its area by one sq purusa 

The area of the square is 7 V 2 sq purusas The length of the side is 15/2 purusas 
The opposite sides of the square are divided into 15 parts 15 number of rectangles 
with length equal to 15 /2 purusas and width equal to V 15 X 15/2 purusas are obtained 
Area of these rectangles is 2x 15/2=1 sq purusa 

t 

The application of this rule for caturasra Syena citi is explained below 


151 wilfasiT! 



5^S5tcfcTCPT^r: 

JOTTT 11 3T*T fhrfft I ?TT: WIT WURl tTt# ^TFTPX 

II 3rai<ftini4) finM l wit 
i%s^5rfcr I! aw PnM I eiT: tot wqfcr 

HWraftW: II SBr 10 2 3 14 

cRIf: I 4cH41<WI^TS3rfcraf% II SBr 10 2 3 15 



152 BSS 2-12 
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Area of the atman=4 sq purusas 

Area of the two wmgs= 2 xl 1 / 5 = 12/5 sq purusas 

Area of the tail=l 1 /io=l l/lO sq purusas 
Total area=7 1 /2 sq purusas 

Each square and rectangles are divided into 15 rectangles and areas of respective 
two rectangles of caturasra Syena citi are added so as to get the citi of the area equal 
to 8 V 2 sq purusas 

Area of atman, two wmgs and the tail of the citi of 7 V 2 sq purusas are 
4 +I 2 / 5 +I l/io sq purusas To obtain the area of atman, two wings and the tail of the 
citi of 8 V 2 sq purusas, 2/15 of the respective areas are added, 1 e 
2/15 (4+12/5+1 l/io)=8/i5+24/75+22/i5o sq purusas 

Area of the atman=4+8/ 15=6 8/15 sq purusas 

Area of the wings= 12 / 5 + 24 / 75 = 204/75 sq purusas 

Area of the tail=l l/io+ 22 /i 5 o=l 87/150 sq purusas 
Total area=l 275/150=8 V 2 sq purusas 

For obtaining the citi of area equal to 9 V 2 sq purusas add the respective 
increases, in areas in the areas of atman, wmgs and the tail of total area of 8 V 2 
sq purusas 

Area of the atman=68/ 1 5+8/ 1 5=76/i5 sq purusas 

Area of the wmgs=204/75+24/75 ; =228/75 sq purusas 

Area of the tail—187/i5o+22/i5Q=209/i5o sq purusas 

Total area=760/i5o+456/i5Q+209/i5Q sq purusas 
=1425/i50=9 V 2 sq purusas 

(iii) Increase of area of citi according to M.S.S.: 153 

It is shown above that the area of square of l 1 !2 sq purusas when multipled by 

153 MSS 103 3 6 
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2/15 gives the increase in its area equal to one ang purusa and when added together 
the total area is equal to 8 V 2 sqpurusas Now 2 / 1 5(=0 1334) ang purusa is equal to 
1920 sq angulas According to M S S this multiplying factor is equal to 0 1225 sq pu 
The increase in the area is therefore, somewhat less than one sq purusa as shown 
below 

0 1225 ( 4 + 12 / 5+1 l/io)=0 49+0 294+0 13475 sq purusas 

Area of the atman=4+0 49=4 49 sq purusas * 

Area of the wmgs= 12 / 5+0 294=2 694 sq purusas 

Area of the tail=ll/ 10 +O 13475=1 234 sqpurusas 
Total area =8 41875 pu 

Thus the error is of 0 08125 sqpurusas This error will, of course, go on 
increasing with subsequent successive enlargements of the area of the citi 

(iv) Method suggested by Katyayana: 154 

Katyayana suggested five methods m increasing the area of citi 

1 Draw a square of one sq purusa area Draw the square of 7 V 2 sq purusas 
area Draw a square of area of 8 V 2 sq purusas by the method of summing 
the area of two squares of unequal areas In order to increase the area of 
7 V 2 sq purusas to 9 1 /2 sq purusas draw a square of one sq purusa area Draw 
a square of the sides of the length equal to that of the hypotenuse of this 
square The area of this square is two sq purusas A square of 9 1 /2 sq purusas 
could be drawn by the method of addition of areas of two squares of different 
areas, 1 e one of 7 V 2 sq purusas and another of two sq purusas Thus a square 
of 9 V 2 sq purusas area is obtained Follow the procedure so as to obtain the 
square of three sq purusas area and the above procedure 

( 11 ) Say a square of 8 V 2 sq purusas area is to be obtained 155 The length of its 
sides is 349 8571 ang The length of the side of a square of 7 V 2 sq purusas area is 

154 KSS 5 2 : 

155 KSS 5 4 : 


Indological Truths 



199 


8 6335 sq ang In order that 349 8571 ang is equal to 2 7386 purusas the measure 
of purusa is 127 75 angulas Draw a citi, say a caturasra syena citi of the area equal 
to 8^2 sq purusas assuming that one purusa is equal to 127 75 ang The procedure 
of changing the unit of purusa into ang is to be followed so as to obtain the citis 
of 9 V 2 and IOV 2 sq purusas etc 

In case of Caturasra Sy Citi 

Y 

In the length of the side of the atman=2 purusas=2xl27 75 angulas 

The length of the wmg=l 2 purusa=l 2x127 75 ang 

The width of the wmg=l 0 purusa=l 0x127 75 ang 

The length the tail=l 1 purusa=l 1x127 75 ang 

The width of the tail=l purusa=l 0x127 75 ang 

The area of the atman=2xl27 75x2 127 75 -4 533 sqpuru§as 

120x120 

The area of two wings=2(l 2x127 75x1x127 75) = 2 72 sqpuru§as 

120x120 

The area of the tail=l 1x127 75x1 0x127 75 = 1 246sq purusas 

120x120 

The total area=8.5 sq purusas 

( 111 ) Divide 156 the given square into 25 equal squares Draw a square of area 
of equal to the sum of the areas of five such squares Divide this square into nine 
equal squares Subtract the area of these three squares from the area of the second 
square The remaining area is to be added into the first square so as to obtain an 
increase m the area of the original square by one sq purusa 

(iv) The square 157 of the given area is divided into 49 squares of equal area 
Find the sum of the areas of seven such squares and subtract from it the area of the 
rectangle of which one side is equal to that of the square and another side is IV 7 

156 KSS 5 4 

157 KSS 5 10 
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angulas The remainder when added to the area of the original square increases its 
area by one sq purusa 

The area of 7 V 2 sq purusa is divided mto 49 squares of equal area The area 
of such seven squares is s 9 purusas The length of the side of the square of 

7 V 2 sq purusas area is 2 738 purusas The area of the rectangle is 2 738xl20x 8 /7= 
375 58 sq angulas which is equal to 0 0261 sq purusas 

f 

The area to be added to the original square = 7 /49 xl5/2*0 026=1 045 sq purusas 

The error is thus pf 0 045 sq purusas 

(v) The length 158 of the side of a square of the area of 14 3 /7 sq prakramas is 
to be taken as prakrama measure for the citi of 101V 2 sq purusas The length of the 
side of a square of area of 14 3 /7 sq prakramas is 114 ang The area of the first 
fire-altar is 7V 2 sq purusas The length of the side of the square is 328 6 ang 1 e 
10 95 prakramas (1 prakrama=30 ang) 

The area of the square, the length of the side of which is also 10 95 prakramas 
but each prakrama is of 114 ang will be 

10 95x10 95x114x114 = 108 25 sq puru§a 

120x120 

A square of the area IOV 2 sq purusa is required whereas the once obtained is 
of IO8V4 sq purusa area The error is of 6^/4 sq purusas 

Thus Sulbasutrakaras not only knew the method of constructing a citi of 7 V 2 
sq. purusas m various forms but also knew how to increase the maximum area of 
citi upto IOIV 2 sq purusas 

□ 


158 KSS 6-2 
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Pythagoras theorem and Bhuja-koti-karna nyaya 

: A Critical Analysis 


"The square on the hypotenuse of a right angled triangle is equal to the sum 
of the squares on the other two sides " This theorem is generally called the Pythagoras 
theorem He was Greek philosopher-mathematician and he belongs to 540 B C 1 The 
question of Greek origin of the theorem and also whether Pythagoras himself was 
the dicsovere of it and of its proof has not been solved yet The tradition attnbuing 
the theorem to Pythagoras is due to Cicero (B C 50), Diagenes Laertius (second 
century A.D) Athenaeus (circa 300 AD) Heron (3rd century AD) and Proclus 
(circa A.D. 460) and therefore started five centuries after the death of Pythagoras, 
Jange pointed out that the Greek literature of the first five centuries after Pythagoras 
contained no mention of the discovery of this or any other important geometrical 
theorem by the great philosopher and further emphasized uncertamities in the 
statement of Pintarch and Proclus Although various attempts have been made to 
justify the tradition and trace the proof to Pythagoras, no record of proof has come 
down to us earlier than that given by Euclid 2 

As it is well known, mathematics, including geometry in ancient India did not 
follow the Euclidean tradition, and usually gave the rules, leaving their proofs to be 
explained by the teachers to the pupils of their respective schools, several scholars 
who discussed the issue of proof have shown that such proof is impilicit in the very 
operations with rectilinear figures 

As to the relation 4 2 +3 2 =5 2 from which the theorem of rational triangle is 

1 He was a pupil of Thales He proved a well known and tremendously useful theorem 
credited after his name The theorem of Pythagoras 

2 Heath T L (1956), ‘The Thirteen Books of Euclid’s Elements’ - 3, Vol 1, P 352 
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f 


4 The area of the square formed by joining the middle points of the sides of 
a rectangle is a rhombus whose area is half that of a rectance 7 

5 A quadrilateral formed by the lines joining the middle points of the sides of 
a rectangle is a rhombus whose area is half that of the rectangle 8 

4 

6 A parallelogram and rectangle on the same base and within the same parallels 

have the same area 9 T . 

7 The square on the hypotenuse of a right angled triangle is equal to the sum 
of the squares on the other two sides 10 

8 If the sum of the squares on the two sides of a triangle be equal to the 
squares on the third side, then the triangle is right angled 11 

The theorem given above is generally called the Pythagorous theorem But this 
is one very imporant proposition which together with its converse (1 e theorems) 
looms much more considerably than, anything else through the entire geometry of 

t r 

the Sulba Because all three Sulbasutrakaras stated this theorem m almost same manner 
as follows 

BSS 148 

ASS 14 





ll 


KSS 2 11 


It should be noted that m Sulbasutra the actual enunciation of the theorem is 


7 BSS i, 50 

8 Ap S S 5 6 

9 BSS 1 51, Ap S S m 5 

10 BSS 1.48, Ap S S 14, KSS li-ll 

11 BSS 1 45, ASSi5, KSS n 12 
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the area of that square The oldest known Sulbakara, Bodhayana states the second 
proposition before the first intervened by two other rules m the same connection The 
posterior writers like Apastamba and Katyayana place the second just after the first 
It shows that by the time of Apastamba and Katyayana the importance and generality 
of the theorem of the square of the diagonal of rectangle was recognised fully So 
they very naturally stated the corresponding theorem for the particular case of a square 
as a corollory to it r 

9 

Another proposition which has been most freely used in the Sulba for the 
construction of a right angle is this 

"If a triangle is such that the square on one side of it is equal to the sum of 
the squares on the other sides, then the angle contained by these two sides is a right 
angle" The correct proposition is not found explicitly defined by any Sulbakara but 
its truth is tacitly assumed by all of them 

Did the ancient Sulbasutrakaras discover a proof of the theorem of the square 
of the diagonal 7 No Conclusively satisfactory answer which will be beyond a shadow 
of doubt can be given to this question. For, there is not found any mention direct or 
indirect, of such a proof, even if it had existed anywhere in the early literature of 
the Hindus 

Proposed derivation of theorem of the square of the diagonal as supposed to be 

9 

probably given by Sulbasutrakaras as suggested by different research workers are 
given below 

a) Burk (1901) 16 : 

(l) The proof of the theorem was discovered m the figure of Caturasra Syena cit 

HBGK is the square of 4 sq purusa area representing the body of the syena citi 
ABCD is the square of one sq purusa area The body of the syenaciti is formed by 
four such squares 

16 Burk, A "Das Apastamba Sulvasuutra", LVISOIPP 543-591, LVI, 1962, Pp 327-291 
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(e) Datta (1932) 19 : had given a general proof of this theorem based on the 
construction of Dasapadottara vedi 


E A F 



K S S (23-9) "The square ABCD is equal to ten elementary squares four 
forming the inner squares OPQR and the remaining six form the halves of the four 
rectangles surrounding it viz AFBO, BGCP, CHDQ and DEAR, each of which 
contains three elementary squares These can again be divided into two groups, one 
group consisting of one elementary squares forming the square on the line OB and 
another group of a single elementary square on the side OA Thus it is proved that 

ab^oa^ob 2 

The above given proof of theorem of the square of the diagonal are having one 
defect and that is they assume a particular construction to prove the theorem whereas 
that construction might have been based on that theorem 

Rational Right angle triangles: 

A triangle with the angle of one side is 90° is called as right angle triangle 
The passage in S Br. is as follows 20 

19 Hindu contribution to Mathematics- B B Datta, University of Allahabad, 1 to 11, Pp 
1479-512 

20 aW trcf crf% ; ^u||<|oft sp-rfcT | cTWTci; MTSAI fasPTa^f ajRT:, m 

5 11 

I Wt^FfT W STtfa: I WTW 

fc|sCTI^>4 wfcl PieRl I aWT^TSr^ft: I gJSWfcRvRT^#THRl 

I DC, 5 16 
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Square ABCD=rectangle AEFC 

Square ABCD on CD=Square EAMB on AM 

+Square BMCF on MC 


E A 



(iii) Bodhayana (B.S.S. 5-10-6) 


ABC is ^ triangle with sides 



AB=3, AC=4 and BC=5 
Square ABDE=9 unit squares 
Square AFGC=16 unit square 

Square ABCD is drawn 
separately Two rectangles 
AHJC and BCKL are drawn, 
such that they constitute 16 
unit squares 



The square DHJK is 
formed of 25 unit squares 
Thus the area of square based 
on BC=area of square based 
on AB+area of square based 
on AC 


(b) Cantor: 

ABC is a rational right angle triangle such that AB=AC 
Square CDE is based on BC 

Square ABJH is based on AB and square ACFG is based on AC Join JA and 
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This description is m connection with the MahavedI This also appears m 
Kafhaka Samhita 22 , MaitrayanI Samhita 23 , Kapisthala Samhita 24 and Satapatha 
Brahmana 25 The passage m S Br is as follows 

"From the (Western) end of the Vedi he measures off the Vedi 36 steps long 
* 

eastward, thirty (steps) broad behind, and 24 (steps broad) m ffont-that makes nenety 
This then is the Vedi measuring ninety steps, thereon he lays out the sevenfold fire 
altar" 

The right angle triangle m this case is of half of the thirty steps (from the 
Western cross line) i e 15 steps (perpendicular) thirtysix steps base eastward, and the 
total sum of the three sides is 90, which means that hypotenuse is of 30 steps as- 

15+36+39=90 also 15 2 +36 2 =39 2 

(Also according to Apte (1936) the sum of the sides and pracl of the Vedi is 
90 i e. 30+24+36=90) 

Dr Burk stated that at the time of Taittiriya Samhita they knew the theorem 
of the hypotenuse at least as regards the numbers 3,4, 12,15, 15,8, 7,24, 12,36 and 
15,36 26 

2 Rational right angle triangle with sides of different length as quoted m 
different Sulbasutras are given m table 1 (m the following page) 

The methods by which possibly the Sulbasutrakaras might have obtained 
different rational right angle triangles as given by different research workers are given 
below: 


22 Kat Sam xxv4 

23 MaitSam m 8 4 

24 Kap Sam 38 6 

25 SatBr III 5 1 1, X, 23 4 

26 Apte, 1936 
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This construction Burk had extended for group 3 As such it is not necessary 
Sulbasutras may be knowing that multiplying the three sides of a right angled triangle 
by a whole number will give another right angled triangle 15, 36 and 39 are obtained 
by multiplying 5, 12 and 13 each by three (see Apastamba 6 17, 60, 156 These 
figures are obtained by'multiplying 5, 12 and 13 by 12 and many other examples 
could be found) 

b) Muller (1930) : * 

Muller based his method of obtaining the sides of a right angled triangle from 
Apastamba 28 

From adjoining figure 

12-12 

22 = 12 + 2 , 1+12 

32=22+2 1+2 1+12=22+2 2+12 
42=32+2 3+1 2 , i e (X+1 )2=X 2 +2X+1 
132=122+2 12+l2=122+25=122+5 2 Group 1 
(n+ 2 ) 2 =n 2 + 4 n +4 (f rom adjoining fig) 

(15+2)2= 15 2 +15x4+4= 15^64=15 2 +8 2 
172=152+82 . Group 2 

c) Datta (1932) : 

Dutta had followed Burk (1901) and Muller (1930) and found generalised 
equations to determine the sides of a right angled triangle He, however, gave 
Katyayana’s construction of obtaining a square of area equal to the sum of any number 
of squares, all of equal area 29 , as the basis of his method 


28 Ap 3 9-12 

29 KSS 6 7 


Indological Truths 





c) Datta BB (1932) had followed Burk (1901) and Muller (1930) and found 

generalised equations to determine the sides of a Right angle Triangle He, 

however, gave Katyayana’s construction of obtaining a square of area equal to 

the sum of any number of squares, all of equal area (K S S 0 7) as the basis of his 
method. 


A 



n = number of squares each of area a 

BC = (n-1) a; AB = AC = ( n+l) a 

2 

AD 2 =[ (n+na ] 2 ~ [ fn-lla ] 2 = n.a 2 . 
2 ' 2 
Putting n = m 2 . 

m 2 a 2 + ( m 2 -1 ) 2 a 2 = ( m 2 +l ) 2 a 2 . 

2 2 



Area of square ABCD = n 2 

A square can be obtained by putting two rectangles 2n and 

One square 1 around the square 

ABCD 

Let us assume 2n+l=m 2 
n = % (m 2 -1) n+l = % (m 2 +1) 

Then m 2 + (m 2 - 1 ) 2 = (m 2 +1 ^ 2 
2 2 
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B B Datta (1932) assumed that the above given algebra was known to 
Sulbasutrakaras as he states that "Proclus (450 AD) has attributed the formula (A) 
to Pythagoras (540 B C) and formula (B) to Plato (375 B C)" 

d) If algebra as much as given above by Dutta (1932) was kown to 
Sulbasutrakaras, coul one assume that they knew the equation x 2 I 2 =(x+y) (x-y) This 
equation can be proved by reversing the method given above by Burk (1901) 

Y 

x 2=y2 + 2y (x-y)+(x-y) 2 
x 2 -y 2 =( x -y) (2y+x-y) = (x-y) (x+y) 

The following procedure to find the right angled triangle is based on the 
knowledge of the above formula 

According to Pythagoras theorem, 

x 2 =x 2 +y 2 

X 2 =z 2 -y 2 =( Z +y) (z-y). 

Let us assume that the length of x is 15 angula Fractioning the figure 15 in 
its original factors 

152=(z+y) (z-y) 3x5x3x5=(z+y) (z-y) 

(3x3) (5x5)=(z+y) (z-y) 
z+y-25, z-y=9 2z=34 z=17 and y=8 

a right angled triangle with sides 15, 8 and 17 is obtained 
This procedure is explained below by an additional example 
In above triangle, let x=36 
36 2 =(z-y) (x+y)=36x36 
=2x2x3x3x2x2x3x3 
=16x81 
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The construction would be 

Draw a circle of the diameter equal to the praci of the Vedi (say 188 angula) 
Draw diameter AB Draw a line AC of length equal to one half the length of the 
eastern side (1 c 52 angula) Measure the length CB (which will be 194 angula) The 
length of the cord for laying out this triangle will be AC+CB 

AACB=90° 

Application of Rational Right angle triangle. 

Sulbasutra quoted rational right angle triangles with sides of different lengths 
Bodhayana says- " the areas (of the squares) produced separately by the length and 
the breadth of a rectangle together equal the area (of the square) produced by the 
diagonal This is observed m rectangles having sides 3 and 4, 12 and 5, 15 and 8, 7 
and 24, 12 and 35, 15 and 36 " By considering these value we may conclude that- 
3 2 + 4 2= 5 2 ( BSS i 13> M SS in) 

12 2 +5 2 =13 2 - Do - (ASS 5 4) 

15 2 +8 2 =17 2 - Do - (ASS 5 5) 

7 2 +24 2 =25 2 * - Do - 
12 2 +35 2 =37 2 - Do - 
15 2 +36 2 =39 2 (ASS 5 4) 

6 2 +2 1 /22 = (6 1 / 2 ) 2 ASS 6 6, MSS 2 4 
96 2 +40 2 ==104 2 MSS 14-16 
12 2 +9 2 =T5 2 KSS 2 5 

All these are considered as ‘triplet numbers’ m mathematics 
Problem from modern methametics: 

If we consider the problem m 10th standard Mathematics text book, the same 
problem is repeated, i e m the sides of a triangle are, 7, 24 and 25 are the values 
of the three sides, prove that the triangle is right angled triangle 31 

31 Mathematics (10th Standard Text Book, P 213 , Directorate of Text Books, Bangalore, 
2006 
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Let AABC be a right angle triangle 

AB=7 BC=24 AC=25 

According to B S S AC2=BC 2 +AB 2 

If this rule holds good, then it is right angled triangle 

252=72+242 

, A 

72=49 242=576 

7 

49+576=625 
252=625=625 

It is right angled triangle 

Conclusion : 

Thus the sides of a right angled triangle have a special relationship among them 
This relationship is widely used in many branches of mathematics, such as 
mensuration and trignometry 

□ 



! 
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Chapter 7 

Value of V2 and *- with Modern Scientists proof. 


The rational root of an irrational number is called Surd in Mathematics s/2, -s/3, s/5, etc 

are named as ‘SurdsTn Sulba surd is technically called “Karani ” Thus “Dvi - Kaiapi means s/2, 

* 

Tii- Kararn = s/3, TrtTya KarapiSaptama - Karani = a§|adasa Karani = s/Tb 1 and so on” 


It has been noted before that, Sautramamki vedi which is of the shape of an isosceles trapezium, ioi 
the face, base and altitude to be respectively and prakaramas Again the dimension oi 


another isosceles trapezium ( Asvamedhika vedi) are stated thus 


24 33 

face = —j= base = altitude 
v 2 v 3 


= 36 s/2 prakramas 2 

1 

36s/2 x i (24s/2 +30s/2) = 1944 

i 

Thus it appears that the rationalization of simple surds was known at that time 
3odhayana says “ The measure is to be increased by the third and this (third) again by its own 
fourth less than thirty forth ( of that fourth) this is the (value of) the diagonal of a square ( whose 
side is the measure)” 3 

That is the value of according to Bodhyana is s/2 = 1 + - + —-^-34 

3 3 4 3 4 

The same sutra is also given by Apastamba ( 1 6) and (Katyayana) (2 9) ‘Sulba sutias) 


01 The reference are tespectively to A S S 1 5, 2 2 3 3, 9 5 
02 A SS 6 1 

03 A Text book of mathematics II PUC, Karnataka state syllabus (2006) page no 324 
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In decimal fraction, the above value of -Jl - 1 4142156 According to modem mathematical 
calculation, -jl = 1 4142135 4 Thus it is clear that the ancient Sulbasutrakaras attained a remarkable 
degree of accuracy m calculating the approximate value of -J2 But Sulbasutras not given proof or 
derivations Thus several modem scientists tried to find out the value of V2 with moie acciuacy 


Deviation of value of as given by Sulbasutrakaras. and according to diUcrent 
research scholars given below: 

01 Thibaut( 1875) 5 - “ Suppose they draw a square , the side of which was 17 padas long, and 
divided it into 17 x 17 = 289 small squares but only 288 such small squaies then the measuie of the 
side would be exact measure of the diagnol of the square, the side of which is equal to 12 (is 12 2 + 12 2 
= 288) when the side of the square is shortened a little, the consequence is that two sides of the square 
strip is cut off, therefore a piece of that length had to be cut off from the side that the aiea of two 
stripes would be equal to one of the 289 small squares Now, 17 2 = 2 1 2 2 - 1 Thibaut aigued, by how 
much the side 17 must be diminished in order that the square on it may be 2 12 2 exactly Since 2 x 


17 x — - 1 he observed, two strips each of — are to be cut off from a square with 17 as side to 
34 34 


obtain the square 2 12 (l e 2 + 1 2 ) Hence | 17 J = 2 12 2 


\ 2 


04 BSS 2 12 

05 On the Sulba sutra -journal of the Asiatic Society of Bengal, 44 pt I, no 3 2 p no 239-41 


Indological Truths 



221 


17 — 


-3i = V2 


12 


Again 17-= 12 + 4+1- 

34 34 


or 17 - — = 12 
34 


1 + - + 


I 1 


3 ' 3 4 3 4 34 


17- -- . , , 

_34 . . , I . J_ . 1 

12 3,3 4 34-34 

According to Rodet 6 the approximation adopted by Sulbasutrakaras may be obtained by successne 
approximation with following mathematical derivations 


HZ , r , 2a + 1 
Va + r — a +-+ 


1 


2 a + 1 


2 a+l , r 


+ e 


2 1 + 


2 a+l ) 


Where “e"’ is a fourth term approximation Rodet might have obtain the result as follows 


va 2 + r = a + —-— [ two term approximation] where 2a + 1 is the difference" of the squaies of 
2 a + 1 


a" and the next positive approximation, assume 


-> , r 

a~ + i — a +-+e. 


2 a + i 
2 a + r + 
2 a+1 


+ e, 


6 Rodet, p-162-165 


A 
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2(2a+r+ 1) 2 (2 a + r+ V) 


2a+ 1 


e,= a +r- 


= r 


2 a + 1 
(2a + 1 -r) 

(2a + l) 2 

2 a + 1 - r 
^2(2a+ 1) (2a+ 1+ r) ) 


r 

(2fl+I) 


2 1 + 


2 a+ \) 


2a+1 


Likewise, the fourth term approximation is obtained Obviously, following above wc write 


•J2 — \/l 2 +1 — H— 

3 

nr 1 4 

v 2 = 1 + — + e = — + e 
3 3 

Squaring both sides and canceling e 2 from both sides we get, 


8^ = 2 16 = 2 
3^ 9 9 

_ 2 3 1 _ 1 

6 9 X 8 12 3 4 

V2 -1 + 2 +— 

3 34 

let V2 — 1 + — + — +e = — + e 
3 3 4 12 


Squaimg both side and canceling e 2 from both sides 



J_ . _6_ = 1 _1__ 

144 X 17 12 34 3 4 34 


1 


V2 = l + i+-L 

3 3 4 3 4 34 


1 




I 

i 
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Datta’s pi oof is an improvement 
follows 


over that of Thibaut and maintains the method of construction 



The method consists in constructing a square with area equal to the sum of the areas of the two 

1 

other squares having sides of one unit in length For this one of the two squares is divided into three 
I equal paits by lines drawn parallel to one of it sides Each of these parts forms a rectangular piece of 
one unit m length and one third unit in width Two of these rectangular part are then joined length 

1 

' wise to the adjacent sides of the other unit square This leaves a square hole of one ol the corneis of 
the enlarged unit square This square hole will have a side of one third unit in length The lemaimng 

i 

lectangular piece of the divided unit square is again subdivided into there equal pails each foiming a 
squaie of side one- third unit in length One of the squares is fitted into a square mentioned above 
Each of the remaining two squares is again subdivided into four equal rectangulai pieces having 


length of - unit and width of — unit Eight of these small rectangular pieces are placed length - 

wise side by side on the two adjacent sides of the enlarged square with foui on each side This again 

leaves a square hole at the comer having a side of length ^ unit Now two equal ships have to be 

deducted from the two adjucent sides of the enlarged square under constiuction as shown m the 
figure below, The width of each of the strips is therefore given by 

07 The Science of Sulba, a study in early Hindu Geometry - Calcutta University 1932 by B B Datta 
(2)1932 
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f x2 
,3 4 , 


1 


2x (1 4- --+ 

3 34 


3 4 34 


Hence V2 ,the side of the desired square is given approximately by 1 + - 


3 3 4 3 4 34 

Gurjar (1947) 8 

a] The value of V 2 was obtained by Tannery’s - R process Apastamba Su s ( 3 15) gives cori ect as 
follows 

\ 2 . 


I+- 

2 


2- which is greater than 2 
4 


Hence the square of ( 1 + 1/3 ) was tried , 

Bu, fI+-T =~<2 2-J«=A 

3 J 9 9 19 


A quantity X was taken so that | 1 + i + X | =2 


16 8x 2 ~ n , M v 2 8x 16 2 

— +—+X =2 Omitting X ,— = 2-= — 

9 3 3 9 9 


2 3 

X= - x- = 


9 8 3 x4 


n/2 ^= I + - + This is the second approximation 


+ - + 


3 3x4; 112 


17 


N 2 


289 ^ 2 289 _ J_ 

144 ‘ 144 " 144 


8.Gurjar L.V. (1947) “ Ancient Indian Mathemetics and Vedha p - 30-36 
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1 

3 44 




\ 2 

Y 

J 


289 

144 


2^2- + Y 2 omitting Y 2 

12 


34Y = 2 - —= -Y= — M 12 ~ 1 

12 " " 144 144 12412 34 _ 3 44434 

72 = 1 + I + — --1- 

3 3 44 3 4 4 4 34 


b) Heron’s formula may have been used This method consists of splitting the quantity under the 


radical sign into two parts one complete and another the remaining part 


v A 2 + B = A + Xlk approximately 

Thus 72 = 7l + 1 = 1 + Yi This is the first approximation 



But 



+ 2 = 4 + (2/9) 
UJ 9 3 2(4/3) 

is the second approximation 


= 12 i 

12 " 3 x4 x34 

= I + - + _J-1- 1S third approximation 

3 3 x 4 3x4 x34 

Let us get the 4 lh approximation by extending this procedure 


577 Y 2 = 332929 > ._1_ 

408J 166464 “ by 166464 

7? = I 332929 1 = 577 _ X 66464 

V166464 166464 408 2x577/408 

= 222 i 

408 " 408 x2 x 577 

72 .+-U-J_1_1_=12 

3 3x4 3x4x 34 3x4x 34 x2x 577 2 
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i 


Ayyangar ((1933) 9 

The value of 4l was obtained by following the usual method of obtaining the squaie loof of a iiguie 
and that is 


1) 2 f 1 + - + —-___ ) 

' { 3 3x4 3 x 4 x 34 J 

+ 1 -1 


I 7 

+ 


_ ^ J im 

2 + +-— 

3 3x4 9 



9 x \6 

1 


9x 16 


1 

+ - 

3x4 


~> 

2 + - + 
3 


2 

3x4 


1 

3x 4 x 34 


9x16 


(3 x 4 x 34) 2 


4 i =-1 + 


I I 


3 + 3 x 4 


1 

3 x 4 x 34 


09 Ayyangar A, A K “ Some Glimpse of Ancient Hindu Mathemetics “ VD1 1 No IP 1-18 
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Application of value of 4l 10 

Let ABCD be the given square and O is its center The half diagonal OA drawn over the east - west 
line OE 


such that OA = OE Then a circle with radius OFF 

the required circle 

Here, radius = OF = OG + GF 

= OG + - GE 
3 

= OG + |(OA-OG) 


equal to OG plus ^ of GE l e GF is drawn to give 



\ 

,v 

0 / 
y. 


S N Sen and A K Bag ( See Bibliography) solved the problem of finding the area ol tiansformed 
circle as follows 

let ‘2a’ be a side of the square ABCD 


OF = a 


i(aV2-a) 


or r = a 


+ - (V2 - 1) 


or r = — ^2 + 42 j 


As already mentioned 

1 

3 3 4 3 4 34 

577 


V2-I + -U- 


408 


= 1 4142156 


where OF = r 


Thus in the transformation of a square into a circle, the value of 42 is applied 'I lus is the application 
of \/2 by Sulba sutrakaras in sacrificial altars 


10 The scope and Development of Hindu Gamtha Vol v p - 512 
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It will be naturally interested to know how the value of V2 was determined in that eai ly 
period like period of Sulbasutra to such a high degree approximation Unfortunately there is no pi oof 
in Sulbasutras adopted by them for this purpose and it is not of then tradition So it is difficult to 
guess it But however, Thibaut, Rodet, Datta, Ayyangar, Gur|ars etc tried to find out the deviation oI 
value of and by Seeing their deviations which mentioned above Anyhow, Sulbasutrakaias 11 
known the value -Jl with a remarkable degree of accuracy is one of the greatest contribution to 
Gomelry 

Value ot n - Sulbasutrakaras know the value of n which is very much essential in Geometry 4 n' 
is a symbolic word in geometry usually applied while finding the area of a circle 


In a circle. 


TC = 


Circumference 


n 



Diameter 

Here circumference m the line drawn by a cord with a specific radius from the centre point as 
shown in the figure If we take the double of its radius it becomes diameter 

( 1 ) In Sulbasutra 12 while mentioning about the sacrificial pits, says that the sacnficial posts aie 1 pada 

(each) in diameter and the circumference base of the pits is 3 padas 

c Circumference 3 _ „„ 

Therefore n = -= - = 3 00 

Diameter 1 


11 A text of mathematics (Karnataka State) S S L C page no 234 

12 B SS 2 9 (I 58), A SS 3 2, K SS 3 11, M SS 18 


* 


Indological Truths 



229 


This is undoubtedly a rough value known to Sulbasutrakaras In the pioblem of circling a 
square and squaring of the circle 13 , Bodhayana has given three other values which are a little bettei 
when compared with the correct value of n (3 14159) 

22 

Modem correct value df n is — l e 3 14 159 

7 

(n) An approximate method of obtaining a square of-an area equal to that ol the given circle is given 
as follows 14 

It is staled that the length of the side of a square of area equal to that of the given circle is 13 parts out 
of 15 parts in which the diameter of the circle is divided 

let us assume that the diameter of the given circle is ‘d’ Then the length of the side of the 
13 

square of equal area will be — d 

According to mathematical rule 
7t(P" 

Area of a the circle =- 

4 

Since Area of the square = Area of the circle 


nil 1 

___ 

n = 4 


13 

15 * 


l e 


2_ 

15 


Trd 2 

~ 4 ~~ 

3 004 


05 . 


13 BB Datta(2)p 149 

14 BSS 2-9,2-10 
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(vi) If we consider circling the square of Bodhyana 15 
Aiea of the square = x 2 = area of the circle =nR 2 


x = n 




It 2 
= - X 


2 3 ^ 2 ' 

(6 + W2) 


n 2 
— x , 
36 V 


6 + 4 x 


577 


\'6 


408 J 


t 1 


x / 2 


r 1189 A 
^3672 J 


3672 

1189 


= 3 0883 


(vn) According to Bodhayana 17 in another way the relation between the length of the side (say \) of 
a square with that of the diameter (D) of a circle of equal 


x = D 


1 


1 


8 8 x 29 8 x 29 x 6 8 x 29 x6 x8 

= 0 8787D 

Area of square = (0 08787 D) 2 

Area of Circle = n D 2 / 4 

As the atea of the square and circle are equal 

nFr 

-=0 7772 D 2 7r = 3 0885 


15 

16 

17 


BSS 2 11, A SS 3 6-8, K SS 3 14 MSS 10 3-2 


72 = 1 


+ i + 


1 


= HI 

3 3M4M34 408 

B SS 2 09 



r 
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Dvarakanatha Yajva’s 8 commentary on the BSS has improved upon results (n) and (m) by 
introducing certain corrections as follows 


7T= t - 


1 + - ( -s/2 II) 

3 


2 x 


118 

117 


=3 141109 


and 4 


( 


I's 


1 

8 29 


\ 2 


8296 + 8296 8J 


x 




= 3 157991 


Manava sulba sutra 19 gives a construction to draw a semicircle of are equal to that of the given 
square Let ABCD is a given square Draw a circle of area equal to that of the square ABCD with O 
as centre Draw a square EFGII circumscribing the circle loin OF Draw a semi circle ol radius 01’ 
It has an area equal to that of the square ABCD as shown m the figure below 




Let us assume that the length of the side of a square = X 

J2x ?x 

The radius of the circle of equal area = -— = say R 


The length of the side of the circumscribing square = -JlR 


18 B S S 2 10 

19 MSS 10 1 1 8 


4 
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'1 he length of it one - half hypotenuse (i e OF) = •JlR 

A semicircle of radius 4lR is drawn 

The area of the semicircle = area of the square of side X 


n 


(VO)R f 


-■ x 2 but R : 


,/( 2 x) + 2 x 


K 


x + 2 x 


n2 


3 088 

(vi) Accoidmg to M S S 20 the dimensions of Garhapatya, Ahavamya and Daksmagni are as given 
below 

Ahavamya is a square of one Arafmi, Garhapatya is a circle of radius 14 angula-1 

yava^/.y 13 angulaj and Daksmagni is semicircular of radius 19 j^angulas 

Area of Ahavamya = Area of Garhapatya 

tt (13 y % )2 = 5765959 angular 
= 2 99 

Area of semicircular Daksmagni = Area of Garhapatya 

19 5)2 = 576 
2 

n = 3 029 


20 M SS 2 10 


4 
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Thus it is obvious that for developing the construction for drawing a semicncle of area equal to that oi 
the given square given square Manava sulabakara had assumed the value of n- 3 088 
(vn) M SS had given as the construction of circling a square of equal area “He shall divide a squaie 
into nine parts the segments (of the circumscribed circle) into three parts each ( by lengthing the 

4 

lengths of the part of the square), he shall remove the fifth part from the height (of such a lengthened 
line measured from the middle), together with dust'(circle with as radius the line from centie to the 
mark at the fifth part will be) as large as (the square)” 

This can be explained in modem way as follows 

Let us assume that the length of the side of the given squaie is X The circle circumscribing the square 

is say of radius R = x/ 72 Divided the square into nine small squares of equal area Line BA was 
extended to cut the circle at C, AC = Y 

Diaw OD perpendicular lrom the centre O ol the cuelc to the side GL ol the squaie and extended it to 
meet the circumference of the circle at F 




4 
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X 3 1 33 11 

The radius of the circle of equal to that of the square - — + — X - - X — X = —X 


The area of this circle = n 


i! 

20 


= area of the side X = X 2 


It 


^ 20} 2 

II 


= 33 


t ih 

It informed that instead of decreasing the length H C by the 1/5 that if it is decreasing by 1 /6 l then a 
better approximation of value of n is attained 
With this connection 

The radius of the circle = — + — X- — X^X= 1^1 X 

2 16 6 48 288 


The area of the circle = it - | X 

,288 j 


165 




= area of square = X 2 


288' 


3 047 


V 165 y 

As per Bodhayana V2 is given by 


V2 = 1+1 + 


1 , 1 


1 


3 3.4 3 4 34 

577 


408 


= 1 4142156 


Then the Bodhayana’s 21 more refined value of 7 t is given by 

3.0885 


*=4 11-1+ * 


1 + 1 


8 8 29 8 29 6 8 29 6 8 


21 B SS 1 60 (Com ) by Dvarakanatha 

4 


■* 
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Using the above value of -Jl and# the are a of the transformed circle -nr 1 - 3 9989a 2 which is close 
agiecment with the area of the given square 4a 2 this is the application of value of n in the 
tiansformation of a square into a circle 

While circling the square RC Gupta has recently improved value ofn discovered a fine in 
Manava Sulba sutra 22 

“Divided the square into mine parts by drawing three (parallel) lines and from two sides, diop out the 
fifth portion (in centre) and fill it up with loose earth” This can be explain d as follows 
(1 he elongated trisecting lines will) divide the arcual segments ( of the circumsci lbing circle) 
into three parts each leave out the fifth part from the altitude (OH) The circular disc formed by the 
remainder OK as radius is equal to that (square) Let OH to the radius of the circum - cncle of the 
squaie, ABCD (to be converted into an equal circle) 



22 MSS (0118) 


4 
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Squaring circle and circling and circling the square 

Since the area of Garhaptya fire (which is of circular form) was to be same as that of the Ahavamya 
fire (which is of square form), Sulbasutrakaras know method of transforming a square into a circle 01 
cucle into a square 

The transformation of a square into a circle is given by Bodhayana 23 , Apastamba Katyayana and 
Manava Katyayana and Manava 24 followed the same method of Bodhayana 
The method of Bodhayana has given as follows ‘(If it is desired to transfoim a square into a cucle 
( a coid of length) half the diagonal (of the square) is stretched from the center to the cast (a part of it 
lying outside the eastern side of the square) with one third (of the part lying outside) added to the 
lemainder ( of the half diagonal), the (required) circle is drawn’ 

This can be explained mathematically as followes 

let us ABCD be the given square and O the centre The half diagonal OA is drawn over the 

east- west line OE, such that OA = OE Then a circle with radius of equal to OG plus j of GE is 


1 e GF is drawn to give the required circle 

Here radius = OF = OG + GF 

= OG + I GE 
2 

= OG+^ (OA-OG) 



23 BSS 1 58 


*> 
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let 2a be the side of the square ABCD 
OF = a + (a -s/2 - a) 


orr = a 




where OF = e 


Now r = OK (4/5) OH = (4/5) OD = 2 & S/5 

Where ‘S’ is the length of a side of the given square Also the construction assumes jzt 2 

we get the implied approximation n = 2 ^g = 3 125 

This is the best of the various values found by the Sulbasutrakaras 


Conclusion:- 

Thus all the values of n can be tabulated as shown below 




Reference 

Values of n 

0 

BSS 

1 113 

3 00 

H) 

BSS 

1 59 

3 088 

MO 

B SS 

1 59 

3 088 

iv) 

BSS 

1 60 

3 004 

v) 

MSS 

10 1 1 8 

3 088 

Vll) 

MSS 

10 3 2.05 

3 047 

Villi) 

MSS 

1 27 (Datta - commentator) 

1932 

3 16049 

IX) 

MSS 

115 (R C Gupta) 

3 125 


24 ASS 3 2 , KSS 3 11 , MSS 1 8 


S 2 ,Hence 
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i 


Thus ,the value of n known to Bodhayana seems to be 3 088 R C Gupta’s value ot ttis 3 125 1 he 
modem mathematicians have tried to find out the exact value of n, but not of succeeded yet in 

29 25 

mathematics, the value of n is taken as -y while solving problem of geometry oi anything else Bui 


at the period between 800BC - 200 BC, Sulbasutrakaras able to find out the value 3 088 which is 
appioximately nearer to the modem value of 3 14 


Thus the value of Sulbasutrakaras was undoubtedly a rough value However modem scholuis like 
Dvarakanatha, R C Guptha has improved upon the value of n by introducing certain collections 
But Aryabhata -1 of 476 A D in his Arya bhatTyam 26 had given the accurate value of n as 


Circumference 62832 

/r =-=-=3 1416 

diameter 20000 


25 Text book of Mathemetics of n (S S L C ) Karnataka State Syllabus page - 232 

26 ’EtrjTjitaf WTS^tnr W9MFT 

WlftPIIS: ll Ary. ii - 10 B B.Dutta (2) P 149 
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Transformation of areas 
and Mathematical theorems 


Sulbasutras involve geometrical propositions and problems relating to rectilinear 
figures, their combinations and transformations etc Several sutras of Bodhayana, 
Apastamba Katyayana and Manava gives explanation like mathematical theorems m 
Geometry There were also several transformation of areas like square into a rectangle, 
an isosceles trapezium or circle into a square, or vice versa These evidences uphold 
to conclude that Sulbasutras are manuals of geometry also 

Construction of a square being sum of difference between two square : 1 

Baudhayana says, "if it is desired to combine two squares of different measures 
a (rectangular) part is cut off from the larger (square) with the side of the smaller, 
the diagonal of the cut off (rectangular) part is the side of combined square 
Alternatively if it is desired to combine two squares of different measures, a rectangle 
is formed with the side of the smaller (square as breadth) and that of the larger (as 
length) the diagonal of the rectangle (thus formed) is the side of the combined square 

Here these technical terms mentioned by Baudhayana, (i) harslyasah ( 11 ) 
varsiyasah, (m) vrddhram ‘The word harslyasah means the side of the smaller square, 
‘varsiyasa’ means the side of the larger square and ‘vrddhram’ means the rectangular 
portion (1 e also as dirghacaturasram) 

2 

Method of combination (Samasa) 

For the combination of a smaller square EBGF with another square ABCD, this 
rule of Bodhayana suggest that the rectangular portion ABGH is cut off by the side 

1 B S S 2 1-2 

2 BSS 21 
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of the smaller square whose side is equal to BG Then AG of this cut-off portion 
will be the side of the combined square as in the figure (1) 

H 



Evidently, AG2=AB2++BG=sum of two squares 

The same method is also given by Apastamba and Katyayana But no proof has 
suggested to this proposition 

Proof B B Datta 3 has suggested the following proof of this proposition as 
shown m the second figure 

Sq ABCD+Sq ECGF 

=AABO+AAOI+AOFG+AOFJ+ □ I JED 

=AADH+A01+AHEF+A0FJ+ □ 1JED 

= □ AQFH 

or AB 3 +CG~—AO~ 


Method of differences (nirhara) 

To construct a square equal to the difference between a smaller square EBGF 
and other square ABCO, the rule of B S S suggests that the rectangle portion ABGH 
is cut off by the side BG of the smaller square, then the side GH of the cut off 

3 B B Datta, (2), 79 


Indological Truths 





241 


portion is allowed to fall on AB, and P is the point where it falls Here GH=GP 
Then BP is the side of a square which is equal to the difference of the square ABCD 


and EBGI 

A H D 



H 



Evidently, 

BP 2 = GP 2 - BG 2 
= GH 2 - BG 2 
= AB 2 - BG 2 - (1) 

= difference of two squares ABCD and EBGF 
The method also given in Apastamba and Katyayana 

The following proof based on the knowledge of th Sulbasutra is given by 
Datta-II This can be given as follows 

Now, sq PGFH = 4 tr PGI+sq IJKL 

= 2 tr PGI+2 tr PGI+sq IJKL 

= rect PBGI+rect PBGI+sq IJKL 

= (rect PBGI+sq IJKL)+ rect PBGI 

= (rect PBGI+sq IJKL)+ sq MBGI+rect PMJI 

= (rect PBGI+sq IJKL+rect PMJI)+ sq MBGJ 

= (rect PBGI+sq IJKL+rect JGEK)+ sq MBGJ 
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or sq PBEL = sq PGFH-sq MBGJ 
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= BP 2 PG 2 =BG 
dr Bp2=AB 2 -BG 2 

This is the solution regained [as mentioned in the equation (1) ] 

Thus with this method the combination and difference of two different squares 
may be constructed 

1. To transform a rectangle into a square: 

Bodhayana gives the method to transform a rectangle into a square This may 
state as follows 

If you wish to transform a rectangle into a square made its breadth as the side 
of a square, divide the reminder into two parts and changing the place (of the farther 
of them) and inverting, add it on the other side of the square Then adding a (square) 
portion, fill up that (the empty space m the comer) It has been taught (before) how 
to deduct it the added square from the full square thus formed 

The same method is taught also by Apastamba- "If you wish to transform a 
rectangle into a square, cut off (from the rectangle a square portion) with its shorter 

t 

side Divide the other portion into two parts Take the farther portion on the east and 
add it on the south (of the square portion) Complete the (square) figure by introducing 
a (small square) piece The method for its deduction has been taught " 4 

In modem methematical way the above method can be explained as follows 

Let it be required to change the rectangle ABDC into a square From the longer 
side AC cut off a portion CE equal to the breadth CD of the rectangle Complete 
the square CDFI Divide the remaining part ABFE of the given rectangle into two 
halves by the line GH Take the remaining half ABHG and place it after inversion 

4 BSS 1-58. 
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on the other side of the square CDFE m the position DG-WF - complete the square 
CGPG 1 by adding the portion HPH^E The given rectangle is easily found to be equal 
to the difference of the two squares GPG*C and HPH 1 F This difference can be found 
by the method taught before That is, draw a circle with centre G 1 and radius G 1 ? 
cutting at M Draw MN' pjrpendicular to G^* Then G 1 N 2 =G 1 M 2 -MN 2 =G 1 P 2 -HP 2 so 
that G*N is the side of the square which is equivalent to the given lectangle ABDC 
as shown m the figure 




f 



Apastamba 5 Katyayana 6 suggests a different procedure for the transformation 
of a rectangle whose length much exceeds its breadth, combine these squares into 
one square, add to this the remaining portion (of the rectangle) after transforming it 
suitably " It can be shown m figure as follows 

A . F H B 


u E G C 

This is certainly no improvement on other method It will, m fact, require more 

5 ApSS 27 

6 KSS 3-2 
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operations to complete the desired transformation The first method is very general 
and is equally available for all cases of transformation of a rectangle into a square 

2. To transform a square into a rectangle: 

Bodhayana 7 gives the following rule for transforming a square into a rectangle 
"If you wish to tranform a square into a rectangle, divide it by the diagonal 
Divide again one part into two and add them suitably so as to fit the two sides (of 
the other half) 



The same method is also taught by Katyayana 8 This method is much 
circumscribed in as much as it transform the given square into a rectangle m which 
the length is double the breadth and is itself equal to the diagonal of the given square 

3. To transform a square into a rectangle which shall have a given side: 

To transform a square into a rectangle which shall have a given side Apastamba 
gives the following rule "If you wish to transform a square into a rectangle (cut off 
from it a rectangular segment) by making a side as long as you wish (a side of the 
transformed rectangle to be) What remains m excess, should be added (to the former) 
as suitable as to fit 9 

A similar rule is given also by Bodhayana 10 Or else if the square is to be 
transformed into (a rectangle) of this (i e one specified) side, cut off (from the square) 
a segment by that side What remains in excess should be added along the other side 

7 BSS 152 

8 ApSS 3 4 

9 Ap S S 3 1 
10 BSS 1 53 
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The latter portion of both the rules is obscure m as much as the operations to be 
employed have not been explained fully They were doubtless handed down by oral 
tradition 

This rule can be applied as follows 

Let ABCD be the' given square and M the given length which is greater than 
a side of the square Produce DA and CB to E and F respectively so that DE=CF=M 
Join EF and complete the rectangle EFCD Draw the diagonal EC cutting AB at P 
Then PB will be the breadth of the transformed rectangle Through P draw the straight 
line HPG parallel to ED or FC Then HFCG is the rectangle which is equivalent to 
the square ABCP and whose side CF is equal to the given length M For 
AEFC=AEDC, AEHP=AEAP, APBC=APGC 

Parallelogram HFBP=parallelogram APGD 

Hence parallelogram HFCG=square ABCD 

4. To transform a square or a rectangle into an isosceles trapezium which shall 
have a given face: 

Bodhayana gives the following rule for the transformation of a square or a 
rectangle into an isosceles trapezium or for what they call "shortening of a square or 
a rectangle on one side " 

"If you wish to make a square or a rectangle shorter on one side (cut off a 
rectangular portion) by making the shorter length side Divide the remainder by the 
diagonal and place (the two portions) on either sides (of the portion cut off) after 
inverting" 11 as shown in the figure 

A B A R 

E 

D 

11 BSS 1 55 
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5. To transform a square or rectangle into a triangle: 

"If you wish to transform a square or a rectangle into a triangle, construct a 
square whose area will be twice as much as the area of the figure (to be transformed) 
Fix a pole at the middle of its eastern side Having fastened at it two ties (of two 
cords) stretch the cords- towards the two western corners Cut off the portions lying 
beyond these cords 12 

Let P be the given rectangle figure to be transformed Draw the square ABCD 
so that its area will be twice that of P Let M be the middle point of AB Join MD 
and MC Then triangle MCD is equal to the rectangular figure P For each is equal 
to the half of the square ABCD as shown m figure (a) 

6. To transform an isosceler triangle into a square. 

"If you wish to transform an isosceles triangle into a square, cut off its northern 
half by the middle line, then place it on the opposite side after inverting By the 
method of constructing a square equal to a rectangle, construct the square 13 This is 
the method of construction as shown m fig (b) (Let ABC be an isosceles triangle 
Draw the median AD Take the half ADC and place it after mvesion in the position 
BCA Then the rectangle AGBD is equal to the sosceles triangle ABC Now transform 
the rectangle AGBD into a square by the method given before) 


A M B A 



12 BSS 1 56 

13 KSS 45 
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7. To transform a square or rectangle into a rhombus 

"If you wish to transform a square or a rectangle into a rhombus, construct a 
rectangle which shall have an area twice as much as the area (of the figure to be 
transformed) Fix a pole at the middle of its eastern side Having fastened at it two 
ties (of two cords), stretch the cords towards middle (points) of the northern and 
southern sides (of the rectangle) Cut off the portions lying beyond (these cords) 
Thereby it is also explained the construction of the other triangle " 14 

Let P be a rectangular figure Draw the rectangle ABCD so that its area will 
be double that of P Let G, H, E, F be the middle points of the sides AB, BC, CD, 
DA respectively Join GH, HE, EF, FG Then the rhombus GHEF is equal to the 
rectangular figure This method is taught by Bodhayana, Apastamba and Katyayana 

To transform a rhombus into a square 

Katyayana observes 

"If it be the case of transformation into a square of a rhombus, bisect it by its 
transverse middle line Then construct as before " 15 

That is the rhombus is first divided into two isosceles triangles, by drawing a 
diagonal The triangles are then transformed into squares by the method given before 
Finally, the two squares ae combined into one square 



14 BSS 45 

15 KSS 44 
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Mathematical theorems in Sulbasutras: 

Sulbas are manuals for the construction of altars which are necessary m 
connexion with the performance of various sacrifices The fire-altars for the sacrifices 
are prescribed to be different shapes For example ( 1 ) Praugu citi is constructed in 
form of an isosceles triangle ( 11 ) Ubhaya prauga citi is in the form of rhombus ( 111 ) 
Rathacakraciti is in the form of a chariot wheel (iv) Paricayya citi is in the form of 
a circle (v) Samsa citi is in the form of a pyre isosceles trapezium 16 For the accurate 
construction of these altars knowledge of geometry is very essential Therefore 
Sulbasutras describe some theorems which are same as that of modem mathematical 
theorems 

Theorem 1 : A given finite straight line of given length can be divided into any 
number of equal parts: 

In Sulbasutras often times this theorem is applied For example, in BSS a line 
of given length is divided into two parts 17 and to transform a circle into a square 
the diametre of a given circle is divided into 8 equal parts, each of these again into 
29 parts and again, it is reduced by 28 of them and further by the sixth (of the part 
left) less the eighth (of the sixth part) 18 

There are indeed numberous such instances In A S S ‘A cord of length equal 
to a given measure is increased by itself so that the whole length is divided into three 
parts of half the measure each 19 Now it will be naturally asked how it was used to 
be done Certainly not arithmetically It can be explained as below 

Take a cord of the length equal to the given line Join the ends of the cord and 
obtain a mid-pomt of it Join the two ends of the cord at its mid-point and obtain 

16 I TTcFTs faf<qrsfa*FSlRTT E TT 3T cfT 

rer qr jt ?wt ^qfw *pf 'rftfsrm ^ ^ 

T S VI 72 8 

17 BSS 1 22 

18 BSS 1 59 

19 Ap S S 12 
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quarter points on the cord By repeating this procedure a line of given length can be 
divided into any even number of parts of equal lengths Suppose a line is to be 
divided into 4 parts of equal length, the cord of the length equal to that of the given 
line is divided into 8 parts of equal length If two parts are considered as one part 
this line is divided into 4 parts of equal length This line of given length could be 

r 

divided into any (either odd or even) number of parts of equal length 

To divide a line of given length into any fraction of its length, the tics arc 
made at both ends of a cord twice the measure and mark is point shorter by one-fourth, 
a mark is given 20 Sometimes the given straight line is such that the parts when 
expressed arithmatically will contain big fractions Thus side of a square of 96 angulas 
has to be divided into 7 parts 21 

Theorem 2: A circle can be divided into any number of parts by drawing diameters: 

In the Sulba, we have several instances of the division of a circle into a specified 
number of parts For instance, it is said that the Dhisnya may be square or circular 
m shape and one of them For example, Agnidhriya, has to be divided into nine 
parts 22 Now m the case of the square shape of the altar, it is easily divided into 9 
smaller squares by cross-lme drawing, cross-lme through the points of trisection of 
the sides (fig 1) When it is circular, there is described a small circle about its centre 
and the annules is then divided into 8 equal parts by drawing from diameters (see 
fig 2) Similarly in an alternative circular shape of the Marjallya fire, the circle has 
to be divided into 6 equal parts 23 Circular annules has been divided into 32 equal 
parts 24 


20 BSS 1 30-32 

21 BSS n 64 

22 BSS 7 10 (n 74) 

23 BSS li 77 

24 BSS m200 
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fig 0 ) 



fig ( 2 ) 


Theorem 3 : The diagonal rectangle bisect one another and they divide the rectangle 
into four parts: 

The portion of a rectangle or of a square divided by its diagonal is termed ardha 
(or the ‘half) and that resembling a portion by the two diagonals is called padya (or 
the quarter) The description of the division of a rectangle or a square by diagonals 
is found in the Sulba primarily m connexion with the making of bncks of desired 
size and shape Padya are two kinds, viz dirgha-padya (or longish or broader quarter) 
Sulapadya (or trident quarter ) 25 fig ( 1 ), fig ( 2 ), fig (3) 



Ardha DIrghapadya Sulapadya 


For example, to cover the fire-altar the following types of bricks have been 
prescribed 26 

Bi square brick of side V 5 pu, pancami 24x24 sq ang 

25 BSS ml68,169,178 (or 14 5, 15 6) 

26 BSS 115-116 
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A _24 

24 

c- 


B 


D 


B 2 -* tuangular brick, half of onc-fifth pancami-padya 
24, 24, 24V2 ang 

B3 -> triangular brick half of adhyardha, 

1 e adhyardhardha 


36, 24, 12*13 ang 

B 4 -» Quarter of adyardha where 

BC = 36 ang also called dlrghapadya 

Dirghapadya 

B 5 -> tnargular brick, quarter of adhyardha with a short base BC=24 ang also 
called Sulapadya 


Sulapadya 




24 



This implies that halves of a rectangle or a square by a diagonal are identical 
m size as well as in shape and the diagonals of a rectangle divide it into four parts 
which are equal m area, but they are of two kinds as regards their shape Since 
Sulbakaras classified as dirgha-padya and Sula-padya we may conclude that 
Sulbakaras were aware that those separate two halves are identical 


Another interesting kind of bricks formed by the combination of a half of a 
dirgha-padya or a ‘Sulba-pada’ with another brick Baudhayana describes 
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"The light paits of them should he so combined as theie will he a buck having 
thiec comers 27 

A brick of this kind is technically called "Ubhayi" because it is formed by the 
combination of two bucks of two diffeient kinds 


A tnangulai buck obtained by joining one-eighth of a pancaml buck 4BD with 
one-eighth of an adhyaidha brick ADC along the common side AD (=12 ang ) 
becomes an ubhayi as shown in the fig ( 1 ) 


A 



fig ( 1 ) 


Sub-theorem 

The diagonals of a rhombus bisect each other at right angles 

A rhombus is called Ubhayatah praugam 2 ^ in Sulbasutra While transformation 
of rhombus into a square, this theorem is applied In K S S twisning to transtorm a 
rhombus into a square) it is (the rhombus) bisected by it transveise middle line and 
tccombincd as before 29 Evcnthough, this thcoicm is just like the picvious one it 
may be considcied as a separate thcoicm since it is applied for the rhombus This 
theorem can be shown as in fig ( 2 ) 



27 B S S m 122 

28 BSS 157, MSS 10 3 64, Ap S S 12 13, KSS iv-5 

29 KSS 4 6 
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Theorem 4 : As isosceles triangle divided into similar figures, a given square can 
also divided into small squares of equal areas. It can be explained 
mathematically as follows: 

ABCD is the given square, divide the sides AB, BC, CD and DA into X parts 
Join them Small squares of length 1 / x the length are obtained in the fig (1) 



fig ( 1 ) 


To divide <i given rhombus into similar rhombus 31 If ABCD is a given rhombus, 
divide it into three rhombuses each of equal area so that we get V 3 area of that of 
the given rhombus . 



Baudhayana also mentions the divisions of isosceles triangle m other two 
methods for getting the same figures The traditional practice m such a case was to 
divide each side into four equal parts and then to join the points of division two and 
two A triangle can be divided into a number of equal and similar parts by dividing 

30 ApSS 3 13 , KSS 3 7, 2-16-17 

31 ApSS 12 15, KSS 2 15-18 
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the sides mto an equal number of parts and joining the points of divisions two and 
two 

In Bodhayana, Apastamba and Katyayana 32 this theorem mentioned 
Baudhayana says- "one of the isosceles triangles (into which the entire fire-altar can 
be divided) is to be vertically bisected Each half is divided into 6 parts These two 
half isosceles triangles each divided into 6 parts) are to be placed on either side (the 
southern and northern side of the fire-altar) 

Since the isosceles triangle ABC formed out of the square EBCD is 15 /2 sq 
pu we have, 

BC=AF=V15 pu =120^5 ang =464 ang 22 ti (fig a) 

The one-twelfth brick abc for the first layer has each of its two equal sides 
one-twelfth of AB and AC and the base one-twelfth of BC The half bricks are 
obtained by dividing abc vertically by af and the quarter bricks by joining the 
mid-pomts g, h, f of the three sides as shown in fig (b) 





as indicated in the fig (a) Another method is by joining the vertex with the middle 
point of the opposite side Each of these has again been divided into six parts as 
shown in fig (b) 


{ 


1 

\ 


32 BSS 14 1-8, ApSS 12 4-6, KSS 2 9 
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Theorem 5 : A straight line can be drawn at right angles to a given line: 

K S S 3 3 explains how to draw a east west line to a north south line There this 
theorem is apphed- 

"Two loops are fixed at the two ends of a cord Marks are at the sronis, the 
amsas the nirnchana and the samasabhangas A pole is fixed at each end of the 
east-west line (of desired length), likewise (a pole is fixed at each of) the two sronis 
(west corners) and the two amsas (east comers) Having fixed the loops at the two 
poles (on the east-west line), the cord is to be stretched by nirnchana mark towards 
the south-east comer The same is done towards the south-east comers The same is 
done towards the north-east comer After interchanging (the loops of the cord on the 
poles), the same is repeated This is the method (of construction of squares) and 
rectangles) m all cases " Using this method we can mathematically as follows 

Let O be the pole, and circle EPW be drawn with a cord of length equal to 
OP Let E and W be the eastern and western shadow points on the equinoctial day 
of the fixed at O as shown in fig (1) Then EW is in cast-west or praci line Two 
knots are given at the two ends of a cord which is double of the original cord and 
are fastened at the poles at E and W The cord is then stretched towards north by 
its middle point and a mark N is given at it This is the north NS gives the north-south 
lme In the Sulbasutras the east-west line has always been drawn first, usually because 
of the importance attached to this direction By seeing the fig (1) we may conclude 
that a straight lme can be drawn at right angle to the given line 

33 KSS 1-3 
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Theorem 6 : A quadrilateral formed by the lines joining the middle points of the 
sides of a rectangle is a rhombus whose area is half that of the rectangle. 

This theorem is as that of the previous theorem 34 Only difference is instead 

of square, here it is rhombus It can be shown as in the fig (2) 


A I 



B 

G 

C 


Theorem 7 : A parallelogram and a rectangle which are on the same base and 
within the same parallels are equal to one another. 

This theorem may be shown as in the fig (1) 



34 BSS 23 24, KSS 34 
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In the above figure, ABCD is a rectangle and DEFC is a parallelogram In 
Baudhayana while transforming a rectangle into a square this theorem is applied 35 
The assumption of the truth of this theorem forms the bases of the Sulba method of 
the construction of a parallelogram having given sides inclined at a given angle 

Theorem 8 : The maximum square that can be described within a circle is the one 
which has its corners of the circumference of the circle: 

In ASS 36 this theorem is applied in the construction of a garhapatya fire For 

a garhapatya fire, a circular mound of earth is made and a pole fixed at the middle 

With this pole as a centre a circle is drawn with a radius equal to V 2 vyayama plus 

the extra (as per rule 3 2 for transforming a square into a circle) Within it (the circle) 

a square of the maximum size possible is drawn and divided into 9 parts 



In the Sulba it is sometimes necessary to draw within a circle "a square as large 
as possible" (yavat sambhavet) "but it is not indicated how to do it From the 
subsequent descriptions it, In fact, two diametres of the circle are drawn at right 
angles to each other The figure formed by joining the end points of them, is the 
largest possible square within the circle 


35 BSS 1-54 (or 2-5) 

36 ASS vu-10(7-5) 
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Theorem 9 : The square on the hypotenuse of a right angled triangle is equal to 
the sum of the squares on the other two sides: 

This theorem was explained elaborately m the chapter 6 (page no ) Therefore, 

it is unnecessary to explain again now 

Conclusion: 

Thus Sulbasutrakaras know the problems relating to recthnear figures, their 
combinations and transformations and even the theorems or rules behind the various 
constructions 

□ 
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"Sulbasutras : A Critical Analysis" has a special importance, because this 
subject involves rules jof construction of altars for sacrifices, rules of modem 
geometry, rules of Engineering materials, rules of architectural designs and rules of 

statistics It is really a wonder that, with such simple instruments like ‘cord’ and 

/ 

‘peg’ they have designed wonderful drawings with perfect calculations from 800 B C 
to 200 B C This is the mam contribution of Sulbasutras 

The Critical analysis of Sulbasutra is a very rare study Knowledge of ancient 
times requires insight m Vedic sacrificial scriptures and modem branches of sciences 
like physics mathematics including astronomy Comparing and analysing of four 
Sulbasutras viz, Baudhayana, Apastamba, Katyayana and Manava contribute to 
mdepth study in this field The texts which I have given m the appendix of the thesis 
is of very rare kind, a ready reckoner for the scholars This type of serious study on 
Sulbasutras was not conducted before This is to sythesise both traditional view and 
mathematical view and their applications so as to make them relevent The scholars 
had not taken senous note on this subject because these texts are not popular and 
need inter-disciplinary study 

Further, the texts are written m the "sutra" 1 e, (aphoristic style) which is 
technical in nature to understand There were several technical terms (many of them 
I listed in the appendix with meanings) to be properly understood, before one goes 
to comment upon them. To understand the matter properly the knowledge of geometry 
is very much essential x 

I am a B Sc graduate with mathematics as optional subject of studies and a 
post-graduate degree holder in Sanskrit This background of my literacy helped much 
in research study of Sulbasutras and to understand it properly I have analysed them 
from the traditional point of view and from the modem view I have assimilated 
several scientists’ proofs for some rules of Sulbasutras and added my own 
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interpretations The tables, drawings, diagrams would help in understanding the topics 
easily 

The contributions of Sulbasutras to the history of Indian scientific thought and 
development of knowledge must be considerable, especially m the field of 
mathematics and technology The learned scholars should not ignore the actual 
thoughts of Sulbasutras and I feel that m these rules can also be applied m the field 
of modern mathematics It is our duty to create awareness on the Sulbasutras among 
young students who study science form their secondary school level till graduation 

Observations and Findings in the thesis: 

The critical and analytical study of Sulbasutras conducted by me with the 
objective of study of ancient rare system of knowledge found m our scriptures in the 
form of sutras, on the basis of interdisciplinary methods Now my study of these 
Sulbasutras, their methodology, simplicity in application, usage of instruments, 
calculation methods etc convinced me that it has, its relevance and advantages 
(benefits) to the field of Engineering The narration of these sutras are very much 
akin to Modem Mathematic Approach 

Important findings which I have observed m my study have been enlisted here 
as the conclusion of my thesis 

1 The Sulbasutras have special importance because, these involve several 
geometrical applications and problems relating to rectilinear figures, their 
combinations and transformations as well as arithmatic and algebric calculations 
Hence Sulbasutras may be considered as the earliest books of Mathematics 
especially "Analytical geometry" 

2 The word ‘Sulba’ itself means ‘to measure’ and ‘Sulbavid’ means that one who 
is an expert m measurement and calculation Thus Sulba is a technical word 
and it has special significance 
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3 The layouts for different sacrifices and the constructions of fire-altars involve 
several procedures like-selection of site by surveying Cleaning and levelling, 
planning and marking, digging and construction of Vedi, Citi etc These 
procedures are technically same manner similar to that of that of the procedures 
of the construction of a building 

4 Geometricians or Engineers design any structure with the help of highly 
sophisticated instruments or mathematical compass, but Sulbasutras have 
designed complicated structures with only simple instruments like ‘cord’, peg 
etc 

5 The traditional-orthodox scholars consider these Sulbasutras as the manuals for 
the constructions of the various sacrificial fires and altars only They do not 
bother about the geometry or technology much and they have simply taken as 
it utilitarian material required for the layout of different constituent parts of the 
sacrifices They might have felt that it was not relevant to them Whatever was 
relevant for them relevant at that time also has a relevance in modem age 

V 

6 Modem mathematicians or engineers most of the times, are not interested in 
the serious study of ancient Sanskrit literature like Sulbasutras m a scientific 
view Sometimes, it is very difficult to guess how the Sulbasutras derived several 
mathematical rules in those days 

7 There are many methametical theorems as mentioned before in Sulbasutras 
which can be compared with modem methametical theorems Predommently, to 
mention here theorem which we call Pythagoras theorem is already mentioned 
in Sulbasutras as Bhuja-kofi kama nyaya In fact this theorem should be named 
as the theorem of Bodhayana because the date of Bodhayana belonged to an 
age which as much earlier to Pythagoras (i e 540 B C) 

8 The value of V2 according to Sulbasutras was 1 /2=l+ 1 /3 4 - V 3 4 34, turned into 
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decimal fraction gives 1 414215683 According to modem calculation 
\/2=l 41421356 Thus the value of V2 is correct upto five decimals 
9 The value of n known to Sulbasutras was 3 008 and the modem value is 3 14 
Thus there is no much difference m the value of n also Surprisingly this have 
been generated m ah age where people lacked any kind of sophistications On 
the contrary, they gave more importance to religious rituals 
10 The various steps like, the specifications for the bricks, the fabrication of bricks 
and the specifications for the construction of a Citi are followed similarly even 
m these modern days especially in preparation of bricks and in the construction 
using the bricks 

Thus the study of Sulbasutras made me feel satisfied to certain extent that a 
bird’s eye-view of the vast and deep treasure-house of ancient spiritual science which 
never becomes empty for those who have right perspective with rational analytical 
approach 
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Table -1 


Classification of Vedic Schools 


Appendix 
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Table - 3 


Ice Age to the Great Drought 


SI. No. 

Date 

Geography/Climate 

Periods/Events/Literatu re 

1 . 

B.C. 9000 

l 

ICe age 


2. 

B.C. 8000 

Ice melts 


3. 

B.C. 4000 


Early Vedic period : RRg Veda 

4. 

B.C. 3750 


The closing of the RRg Veda age 


with third and seventh mandalas. 

Age of Vasistha and Visvaamitra. 

The Battle of Ten Kings 
(c. 3730 B.C.) 

5. B.C. 3500 Sarasvati Perennial Silver, (Kunaal) purification of 

copper. 

6. B.C. 3100 Sarasvati loses Yamuna 

Post Vedic period. Kaliyuga 
Mahabharata war canonization 
of the Vedas by Vyasa and his school. 

7. B.C. 300 Desert The Suutra Braahmana period 

Expands flooding Harappa, Mohinjodaro, 

Satapatha Braahmana, Sulbasutras. 

8. B.C. 2200 Major drought begins Decline of Harappa 

9. B.C. 2000 Sarasvati loses Sutlej End of Suutric period 

10. B.C. 1900 Sarasvati Dry End of Vedic age or Harappa 

Great Drought. 
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1 

Indus Valley Mathematics 

C 2300 B C-1700 B C 

2 

Mathematics in the- Age of Vedas 

C 2000 B C -800 B C 

3 

The Age of the Vedangas or the sutra period 

C 800 B C -200 B C 

4 

Buddhist and Jain Schools 

C 600 B C -300 A D 

5 

Pre classical age of epics and Siddantas 

C 200 B C -320 A D 

6 

The Classical period 

AD 320 - 750 A D 


(The Golden age of Indian Mathematics) 


7 

From New Jam Writings to Bhaskara II 

AD 750 - 1200 AD 

8 

Medieval mathematics m North India 

AD 1200 B C -1850 AD 

9 

The Late Aryabhatlya School 

AD 1400 - 1850 

10 

From the founding of the Universities to Freedom 

AD 1857 - 1947 


Indological Truths 



Table 5 

Units of length measures given in different treatises of SilpaSastra 


Unit 

Vastuvidya 

CH.l 

Visvakar 

ma 

VSstSStra 

CH.7 

Samarangana 

SutradhSra 

Kasyapasilpa 
Patala 23 

Manasara 

CH.2 

Silparatam 
CH 2 

Lsanasiva- 

Gurudeva- 

Paddhati 

Patala 5. 

8 ParamdQUS 

IRathareiju 

-— 

lRe$u 

-- 

IRathadhul 

i 

lTrasrenu 

IRaja 

8Ratharenus 

lValSgra 

— 

lVaiagra 

IKeSagra 

lVaiagra 

lVaiagra 

lKaca 

SValagras 

lLikSa 

■- 

lLikia 

— 

lLik&i 

lLiksa 

lLiksa 

8 Lik£as 

lYaka 

--„ 

lYuka 

.—.—. 

lYuka 


lYoka 

8 Yttkas 

lYava 

-- 

lYuftamadha 

lYava 

lYava 


lYava 

8 Yavas 

1 Angula 

— 

1 large Angula 

1 large Angula 

1 large 

Angula 

1 large 

Angula 

llarge Angula 

7 Yavas 


— 

lmiddium 

lmiddium 

Ismail 

Angula 

lmiddium 





Angula 

Angula 

Angula 

Angula 

— 

Yavas 



Ismail 

Angula 

Ismail 

Angula 

Ismail 

Angula 

Ismail 

Angula 


4Vrihis 




llarge Angula 

llarge 

Angula 



3 Vnhis 


1 Angula 

“— 

Ismail 

Angula 

1 middium,, 

—— 

—— 

AVi Vnhis 

— 

— 

— 


lsmallar,, 

— 

— 

A2 Artgula 

lVitasti 

lVitasti 

lVitasti 

— 

lVitasti 

lVitasti 

lVitasti 

£4 Angula 

lHasta or 

IKi sku 

lHasta 

lHasta, 

lAratm 

lKrsna Hasta 

lKisku 

lHasta 

lKisku 

lHasta 

lKisku 

M Angula 


Dhanurm 

u§ti 

lYyama, 

lPurusa 

— 


— 

“—“ 

*6 Angula 

i 


IDanda 

lYuga 

ICapa 

lNadi 

1 Danda 


1 Danda 

1 Danda 

IDhanu-sya 
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Table 6 


Unit 

BaudhSyana 


Manava 


Apastamba 


Katy-ayana 



Relation 

K 

R 

Relation 

Stttra 

No. 

Relation 

Sutra 

No. 

Relation 

w 

J 

lAnguia 

14Anu 

34grams 
of sesamum 

m 







lK$udrapada 

IPradesa 

IPrtha 

lUttarayuga 

IPada 

lAratm 

1 

lOAnguIas 

12Angulas 

13Angulas 

13Angulas 

ISAngulas i 

24Angulas 

1.6 

1.7 

1.8 

1.8 

1.9 

1 16 

lOAngulas 

12Anguias 

12Angulas 

24Angulas 

10 1 4.4 

10 3 22 

10.3.2 7 

10.1 4.4 

12Angulas 

ISAngulas 

24Angulas 

15.13 

6 23 

11 5 

12AnguIas 

24Anguias 

5 

5 

IPrakrama 

30Angulas 

1.15 

24Angulas 

10.1.12 3 

30or 

45AnguIas 




lJanu 

32AnguIas 

1 13 

30Angulas 

10.3.1 3 

32Angulas 

10 18 



ISamya 

36Angulas 

1.14 



36AnguIas 

6 22 

32AnguIas 

"2 

IBahu 

36Angulas 

1.14 

42Angulas 

10.3 3 6 





lPurusa 

120AnguIas 

1.19 

120Angulas 

10.1.4.5 

i . ■■ ■ 

120Angulas 

15 10 

120Angulas 

~5 

IVyama 

120AnguIas 

1 20 







lVyayama 

96Anguias 

1.21 

96Angulas 

10.1.4 4 

96Angulas 

15 11 
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Table 7 

Units of length measures given in Sulbasutras 


Unit 


g 

MSnara 


Apastamba 





Relation 


Relation 

Sutra 

No. 

Relation 

Sutra 

No. 

Relation 

Sfltra 

No 

lAngula 

14Aqu 
34grams 
of sesamum 

■ 







lVirat 

150Angulas 

178 







Usa 

188Anguias 

1.10 , 

188Angu!as 

10.1.2.1 

188Angulas 

6.13 

188Angulas 

2.2 

lAk$a 

104Anguias 

1.11 

104Angulas 

10.1.2.1 

104Anguias 

613 

104AnguIas 

2.3 

lYuga 

86Angula$ 

BB 

86Angulas 

10.1.2.1 

86Angulas 

6 13 

86Angulas 

24 

lAnuka 





30AnguIas 

11.4 



lurvasthi 





20Angulas 

11.6 



INabhi 





64Angulas 

10 19 



lAsya 





96Angulas 

10.20 


59 

lVitas 

Hay a 
lArva 



12Angulas 

96Anguias 

6Angulas 

10.1.4.4 

10.1.4.4 

10.3.1.3 



12AnguIas 


lPisila 





12Angulas 

7 18 
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Table 9 


Information of Bricks 


Name of 


r~ 







the fire 


Dimensions 

Area 


layer 

II layer 

alter 

Shape 

(AneulaT 

(sq Anguala) 

No of 

Area 

No of 

Area 






bricks 

(sq Angula) 

backs 

(sq 









Angula) 

Garhapatya 

Rectangular 

32*13 71 

438 85696 

21 

9215 99616 

21 

9215 9961 

,(2 64) 

i 



4 





6 

Garhapatya 

Square 

16*16 

256.0 

9 

2304 0 

16 

4096 0 

(2 67) 


24*24 

576.0 

12 

6912 0 


5120 0 



32*32 

1024 0 



5 







9216 0 


9216 0 

Caturasra 

Square 

30*30 

900 0 

24 

21600 

12 

10800 

syena citi 

CaturthT 

24*24 

576 0 

120 

69120 

125 

72000 


20*20 

400 0 

36 

14400 

63 

25200 

Type 1 

pancamT 

12*12 

144 0 

20 

2880 



(3 24-32) 

sasthl 




200 

1,08,000 

200 

1,08,000 


DasamT 








Caturasra 

syena citi 

Square 

PancamT 








Padya 

24*24 

576 0 

160 

92160 

165 

95040 

Type 2 

12*12 

144 0 

2 

288 

4 

576 

(3 47-54) 

Rectangular 

Ardhya 









12*24 

288 0 

30 

8640 

25 

7200 


Adhyardha 

36*24 

864 0 

8 

6912 

6 

5184 






200 

1,08,000 

200 

1,08,000 

syena citi 

Squre 

30 

*30 

900 

69 

62100 

68 

61200 

(bird 

shaped) 

Triangular 

30 

N \36 

450 

72 

32400 

70 

31500 

Type 1 
(4 2-7) 

Ardhya 


30 







Padya 



225 

52 

11700 

56 

12600 


21-7*21-7 
21-7 * 30 
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HamsamukhT 

7 14 *21-7 

21-7* 22'/ 2 

450 

1 

450 

6 

2700 

1 

\ 

j 

Caturasra 

Padya 

2214 *15 

15 *7 !4 

225 

6 

1350 



200 

1,08,000 

200 

1,08,000 


Name of 
the fire 
alter 

Information of Bricks 

Shape 

Dimensions 

(Angula) 

Area 

(sq Anguala) 


' layer 

II layer 

No of 
backs 

Area 

(sq Angula) 

No of 
backs 

Area 

(sq 

Angula) 


syena 

Cltl 

(bird 
shaped) 
Type 2 
(4 45-61) 

Square 

PancamT 

Rectangular 

24*24 

576 

54 

31104 

11 

6336 





40 


67 

57888 



esmhhi 


2 

KEEQHI 

21 

15120 


Taangular 

Ardhya 

26 *36 

36 * 43-9 

n 

28 


12 

3456 


Padya 

12 * 12 

144 



11 

1584 

i 


Ardhya of 
Adhyardha 


432 

76 

32832 

34 

14688 
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DTrhapadya 

Adhyardha 


216 



28 

6048 


sulapadya of 
Adhyardha 



216 

■ 


6 

1296 


AstamT 

K 

72 



2 

144 


UbhayT 

MB 


180 



8 

1440 

200 

1,08,000 

200 

1,08,000 


I 


Name of 
the fire 
alter 

Information of Bricks 

Shape 

Dimensions 

(Angula) 

Area 

(sq Anguala) 


layer 

II layer 

No of 
bricks 

Area 

(sq Angula) 

No of 
bncks 

Area 

(sq 

Angula) 


Kanka citi 
(4 86-89 ) 


Square 

PancamT 

Triangular 

Ardhya 

Padya 

AstamT 

Trapizium 

Pada 

Adhyardha 


24*24 


54(24*24) 
54(16-32*16-32) 
54(12*12: 



576 


288 

144 

72 

144 


864 


106 


44 

8 

4 


38 


200 


61056 


12672 

1152 

268 


32832 


1,08,000 


36 


24 

48 

4 


84 


200 


20736 


6912 

6912 

288 

576 


72576 


1,08,00 


Alaja citi 
(4 92-99) 


Square 

PancamT 

Triangular 


24*24 


576 


118 


67968 


54 


31104 
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Ardhya 

Pada 

1/2(24*24) 

208 

52 

14976 

14 

4032 


Trapizium' 

l/ 2 (16-32*16-32) 

144 

2 

288 

54 

7776 


Adhyardha 

As given above 

864 

28 

24192 

78 

67392 





200 

1,07,424 

200 

1,10,304 


Name of 
the fire 
alter 

Information of Bricks 

✓ 

\ 

Remark* 

Shape 


Dimensions 

(Angula) 

Area 

(sq Anguala) 

I layer 

II layer 


No of 
bricks 

Area of 
bricks 

(sq Angua) 

No of 
bricks 

Areao 

bricks 

(sq Angi 


Prauga citi Rectangular 38 72983* 19' 36491 749 99967 88 65999 97096 114 85499 96283 
(4 100-110) BrhatT 


Triangular 

Ardhya 

■ 

374 99983 

112 

41999 98096 

34 

12749 99422 

AreaABCD 

=2*1,08,000 

(sq Angula) 


■1 * tmmt mm m 

■1 

187 49991 



2 

374 99982 

AB=464 758 

Angula 


sulapady a 

A 

187 49991 

! 

— 

— 

50 

9374 99550 

V2 AB= 

138 72983 

200 

1,07,999 95192 

200 

1,07,999 95273 
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Name of 
the fire 

alter 

Information of Bricks 

Shape 

Dimensions 

(Angula) 

Area 

(sq Anguala) 

I layer 

II layer 

No of 
bricks 

Area 

(sq Angula) 

No of 
bricks 

Area 

(sq 

Angula) 


Ubhayatah Rectangular 

Prauga citi BrhatT 
(4 111-117) 

Triangular 

Ardhya 


36 51483*18 25741 666 66622 124 82666 61128 128 85333 27616 


333 33311 76 25333 31636 64 21333 31904 



DTrghapadya 



AC=657 26706 

CD=328 6335S 
=FD 

4 666 66620 1/18 CD 

=18 25741 
1/18 AC 
=36 51483 


Sulapadya 166 66655 — — 4 666 66620 

200 1,07,999 92764 200 1,07,999 92760 


Drona citi Square 


(Square) 

sasthf 

20*20 

400 

12 

800 

19 

7600 

(605-22) 

CaturthT 

Rectangular 

30*30 

900 

— 

— 

22 

19800 


Adhyardha 

30*20 

600 

164 

98400 

122 

73200 
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Ardhya 20*10 200 


Dronaciti Square 21 75837*21 75837 437 42666 
(Circular) 

(71-11) Area of remaining bricks 


Total 


24 4800 37 7400 

200 1,08,000 200 1,08,000 
168 79535 67888 168 79535 67888 
32 28464 32112 32 28464 32112 
200 1,08,000 00 200 1,08,00 000 


Note -Area of Drona citi = 1,08,000 Sq Angulas 
One brick of area of 900 Sq Angula is removed 

Area of the circle = 107100 Sq Angulas, Radius of 

Circle = 184 62548A 
The length of the side of a squre circumscribed by 
This circle = 261 10051A 
The length of the side of a brick = 861 10051 

12 

= 21 7583 7A 


Name of 
thefire alter 

Information df Bricks 

Shape 

Dimensions 

(Angula) 

Area 

(sq Anguala) 

I layer 

II layer 





No of 

Area 

No of 

Area 





bricks 

(sq Ang 
ula) 

bricks 

(sq Angula) 


Rathacakra square 21 85104*21 85104 477 46794 168 80214 61392 168 80214 61392 


Citi of different the area of the circle 

(Pradhi- shapes with 32 27785 38608 32 27785 38608 = 1, 08, 0005/A 

Yukta) type 1 one side . The radius of 

'(5 1-8) Curvilinear 200 1,08,00000 200 1,08,000 00 the circle 

= 185 41176A 

The lengh of the side of the square circumscribed by this 
i Circle = 262 21248A 


The length of side of a brick = 26221248 
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= 21 85104A 


12 


Rathacakra Bricks in 

900 

8 

7680 


Citi 

nabhi 





(Sara) 

Bricks in 

543 75 

128 

69600 


Type 2 

neml 





(5 9-36) 

Bricks m ara 

480 0 64 


30720 




200 


1,08,000 



Bncks in nabhi 

540 00001 


8 

4320 00008 


Bncks m nemT 

480 00023 


64 

30720 01524 


Bricks in Ara 

Bncks near 

647 99987 


80 

51839 98964 


NemT 

607 5 


32 

19439 99350 


Bncks in nabhi 

104 9996 


16 

1679 99935 


107,999 99799 
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Table 10 


GEOMETRICAL TERMS USED IN BAUDHAYANA SULBASOTRAS 


Amsa 

The North-East and South- East comer of a Vedi (134) 

AmhTyas 

Small m length(145) 

Aksnay§ 

Hypotenuse (145) 

Aksnaya Rajju 

Cord lying on Hypotenuse (145) 

Animat 

Small(I 55) 

Arumatah Karan! 

Smaller side (of a rectilinear figure) (I 55) 

Atisisa 

Remainmg(I 58) 

Anitya 


AnTka 

Side, line (3 57) 

Anuci 

In contact with each other (I 67) 

Anta 

end (123) 

Antaratah 

from inside, inside a given side (5 30) 

Antarala 

Distance between two given places (3 59) 

Antahspandyam 

Space surrounded by cord (4 21) 

Anvayacchet 

to stretch (4 96) 

Apacchid 

to remove, to subtract (156) 

Apanamah 

bend(of the wmg ofabird) (4 53) 

Apara 

West direction or behind (towards western side) of a given obiect (9 15) 

Apara Daksmarn 

South -West direction (6 14) 

Aparikarsana 

The difference of radius of two concentric circles (5 32) 

Apanmita 

A figure obtained by adding one unit in the given quantity (I 99-Dvadasa 
Dlksa DTksa Apanmitava, here Apanmita means thirteen) 

Apayamya 

to stretch (a cord ) (135)_ 

Ablutah 

on both sides (of a given object) (1 37) 

AbhayapStayet 

to place on (praci) (I 58) 

Ardha 

half (I 34) 

Avasisya 

to leave as a remainder (197) 

Agantukam 

the one obtained (168) 

Adadita 

to add (1 107) 

Ayama 

length ( longitudinal side ) (I 88) 

Alikhya 

to draw a line (122) 
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Avapena 


Itaratra 


Uttara 

Uttaratah 


Uttarottara 


Uddharet 


Uddhrta 


Unnayet 


Upadadhyat 


Upara 


Uparistat 


Upalabdhi 


Upasamharet 


Upadhana 


Ubhayatah 


Ubhayatah Prauga 


Ullikhet 


Ordhvapramana 


Rjulekha 


KanTyas 


Karan! 


KrtSnta 


Khanda 


Catuhsraktih 

Caturasra 

Caturasra Karan! 

Caturbhagfya 

Cik!rsan 

Cinvrta 


added (5 23) 


by adding (I 54) 


(to place ) in other position (1 55) 


North direction , on the left side ( of a given object) (I 28) 


towards North (128) 


further and further (2 4) 


(from South) to North (194) 


to subtract (I 59) 


subtracted(4 97) 


to lengthen (9 11) 


to place (8 9) 


bottom (1 113) 


on top of (1 39) 


Proof(l 49) 


to remove, to subtract (151) 


(while) placing (the brick) (3 24) 


(at) both (ends) (1 22) 


Rhombus (1 57) 


to subtract (1 51) 


less (1 32) 


measure of height (2 13) 


straight line (2 13) 


smaller (1 50) 


side (of a rectilinear figure) (1 55) 


the end (or side) of a (drawn figure) (2 10) 


a piece (1 54) 


a rectilinear figure with four sides (1 79) 
a rectilinear figure with four sides but generally a square (1 22) 
the side of a square (1 60) 

a square (bnck)with sides of length equ al to one -fourth purusa (4 35) 
to wish (1 22) . ~ 

to construct (brick masoniy) (2 18) 
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Jaghana 


Jyayas 


TavatTm 


Tiryanmani 


TrtTya karanT 


TrikaranT 


Daksina 


Daksinavrtalekha 


Dadhyat 


DTrgha karanT 


Dirghacaturasra 


Draghiy§n 


DvikaranT 


Dviguna 


Nirastam 


NirjihTrsan 


Nirnamah 


Nirharet 


Nirharah 


Nyancana 


Pramana 


PancamabhagiyS 


Parasmin 

Parinaha 

Parimana 

Parilikhet 

Pascat 

Pascat TirascT 


rear part of a given object (3 52) 


larger (2 18) 


that much (138) 


width (1 46) 


the side giving width of a rectilinear figure) (1 48) 

The side of a square the area of which is one- third of that of a given 
square (1 47) __ 


The side of a square the area of which is thrice of that of a given square 
(1 46) _ 


South direction ,on the right side (of a given object) (1 28) 


line turning clock wise (2 30) 


toplace(l 109) 


Longitudinal side of a rectangle (1 87) 


rectangle (1 36) 


to increase, to lengthen (3 19) 


the side of a square whose area is twice that of the given square (1 46) 


twice (1 30) 


subtracted (1 51) 


(if) subtraction is intended (151) 


bend (of the wing of a bird ) (4 22) 


to locate (1 44) 


the subtraction (1 54) 


felli (of a ehamot) (5 21) 


the mark on a cord required to construct a right angle 


wide (1 5) 


measure (1 3) 


a square brick having sides of length equal to one Fifth of a purusa (24 
angula long)(3 31) 


of western part (1 42) 


perimeter (1 113) 


mensuration (1 2) 


to draw (a circle) (1 23) 


rear (1 28) 
rear cross hne(l 76) 
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Parsva 


ParsvamanT 


Purastat 

Purayet 


Purva 


Purvapara 



Bahispandyam 



Manayoga 


YavptT 

Rajju 

Rhasa-vrddhi 


Laksana 


Lekha 


Vardhayet 


VarsTyasah 


VitrtTya 


Vidha 


Vidhabhyasa 


Viparyasya 


Vidhajet 


Vimimita 


Viskamhanta 


Vrdhra 

Vyasa 


nearby (2 25) 


longitudinal side of a rectilinear figure (1 48) 


knot(l 24) 


in front of (Eastward) (1 41) 


to complete (8 13) 


the east direction (1 27) 


the eastern and western side (3 29) 


isosceles triangle (1 56) 


a rectangle with circular curve as one of its sides(when the largest square 
is fitted' in a given circle the the remaining parts of a circle are called 
Pradhi)(2 71) 


an east-west centre line (of a given figure) (131) 


outside the cord (1 56) 


area(l 36) 


a circle (1 23) 


centre pomt (1 22) 


measure, measurement (1 96) 


as much as (1 38) 


a cord (1 22) 


more or less (8 17) 


a mark (1 22) 


a Ime (1 22) 


to extend (1 61) 


Larger (m length, area etc ) (1 50) 


one-third (1 81) 


(so many) times (24) 


to extend by (so many) times (2 4) 


to reverse (1 55) 


to divide (2 64) 


to measure, to take measurements (1 107) 


the two extremes of the diameter (1 23) 


to extend, to increase (1 50) 
width (1 88) 


Indological Truths 








































sesa 

remainder(l 55) 

sronT 

the westward comer (NW and SW comers) of a rectilinear figure (1 35) 

Samslista 

adjoining (1 5) 

Samsargah 

(where two lines) cross (each other) (1 28) 

Samacaturasra 

a square (152) 

Samasyan 

in order to make a sum (of two areas) (1 50) 

Sameyatam 

(where it) meets (1 25) 

Sambhujya 

(by) dividing (1 68) 

Savisesa 

the ratio of the length of diagonal to that of the side of a square (1 62) 

Savyavrtalekha 

a line turning anticlockwise (2 31) 

Sraktih 

angle (2 25) 


GEOMETRICAL TERMS IN APASTAMBA SULBA SUTRAS 

(Other than Baudhayana) 



Atisaya 


KotT 


Cchedam 


Lekhasamaram 


Sa samadhih 


Sannata 


the length beyond the given boundary (3 2) 


again and again (9 1) 


half the hypotenuse (3 2) 


the point of crossing of arcs (9 1) 


it is achieved (1 5) 


narrow (4,10) 




ViSkambha 


GEOMETRICAL TERMS IN MANAVA SULBA SUTRAS 
(Other than B.§.$ and A.S.S.) 


having an additional half (10 1 2 4) 


increased length of a cord (10 1 1 11 


Apart or portion of a rectangle (10 1 1 5) 


centre line of rectilinear figure (10 1 I 2) 


to measure (10 114) 
Triangle (10 3 2 12) 


Multiplication (10 3 19) 


the diameter ( 10 3 6 15) 
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Appendix II 


Baudhayana Sulbasutram 

0 


i i arfc^s^rw; I (I 1) 


i 2 riwrft? l (i 2) 

i 3 a raiffHsmrn q; I (13), r^&ifrs I (14), ^Miw: w I (i 5), 

• <an% gf 1 (16), sr^r^n^r? I (17), vn^fwmf§T% 1 (18), <rww I 

(19), 3)^nPdw4)NT i (110), ^JrtlcPWTs I (Ill), I (112), 

I (I 13), qf^WRPllg I (I 14), fiFRs WTs I (I 15), stsn^lRRf^s 1 
(116), arqp^redcr I (i 17), R^rarPrcPr w*mt r ww^ 

w«TRFfffcr I (i 18), t r^rrd%s I (i 19), rftstI ( 120), i (i 21) 


1 4 fa^4RNpl c til4T1l4fcl W^^RcTs 414 *Ts4 5TSFT 4>4Rl I 

%WFnf^w I (i 22), wm wit w% I crf^PTrert srfcnjw wsfR tfs*t 
4'f^ntci; I f^KTRPTs Pi¥Rld, I (I 23), ^f^FTTW srfcPj^r W&t w*r 
I (I 24), WrtM Wt *FRmr cR fMW I (1 25), 

W% ftfFmi I (I 26), ^f^'RFTt SffcPJR ^FR W*T mRPH^cI; I 
(I 27), ^ cd%W TR TOT^PpracTR5taf twu: ^RPfeTW^W *r»wr I (I 28) 


1 5 SRTWi; t (I 29), ^RFTT^jaf W fRT 4RtfcT I (I 30), W 

'W&rft I (I 31), 3FKRW ^TWI^ WSFT 4T^fcT I (I 32), WW : WW{ I (I 33), 
STfs^rr^ I (134), ^N^l: t TRft srfcFja? WWff 

I (I 35) 


1 6 fWfRR m *JRT t St% f^TTci; I (I 36), it si^+qfoer: 

wit I (I 37), Rj4-4j4] cTRcfl WJ^RcTs 4Ff fRT wit W3FT 4FtfcT I 

'J^RTRCRts RSlt HfcT^aT WSFfr ^f^FTFTRR *RFt WSFT 4TdfcT I (I 38), tTSZFT 
Wt MfcP^-R *rSFIR) mF(KRPfTRIRTR WSFt Wf Pt¥R'ld; I (139), 
H^xRl'S^t RTWW'TT 4t1% I (I 40) 


1 

1 


wt ^wnf£Mt fagwwt ?r4 ?tm 4f4ct I (i 41) 


WWW{ I SRFITCKTErf WJWTs W fc4T ?TSFT 477tfcT I 

(I 42), cFR^Ti (I 43), S&RFf I ^TRRt: mtsrfcPJRT 4'c^FIFTTF^ 



I (I 44) 


( 
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211 arf^r onr wssh^ftfi; I I (160) 

2 12 SFTFT cjcft^T 1(161), *ffcFlNs I (I 62) 


3 


3 1 W^4f4%fWn:; I (I 63), 4I^HcOFIef44)4RNcRHI (I 64), 

5U§TTtifimK^34> 18tKT55 <MRt ^fcT I (I 65-66) 

3 2 3)RI0^#fcl' 4^F0#HlPr 4>k4cT I 3?WTlxRFTr 4N ^TTfRfW; I 
srfMsts^TlT^WTs ^^Tt^S?TT 3TTI^Ts I (I 67) 

heifer i 4i?hR1344141<^i1 f^Fqr^r^T 

'qn# sffcPjar ^Ffr ^uimwwi' srspt 9 f§ ftiRr I cr^mT^TWT 
*RfcT I (I 69) 

3 5 Ph4*<3c : M'Ic'*><) HTlWcTs I (I 70) 

36 smlqig^jf ^^omoi 4I ^H^cflfci ^hMoiRi+ri termer I (I 71) 

3 7 c!W#«TFM q-SETTftrcf^ I cTW IRT?f ^cnf^Rf% I ^ 4NR7|Wt^ 

^arfrFJ *j^rewN<t I (I 72) 

3 8 W^iTFft flTWTW cTT^cT WJ^RcTs WT fRT Wt <TSFf ^fcT I sf^FRh 

R*f4te R# srfcFjaT W^4T ^VlFTRiq- *nSFt 5Ff RfS^ I ^FRFTt srfcFM' 
^SFlR 3f§Fi MRf>i^c( I (I 73), T^Ffmt R*f sqWRF[ I (I 74), ^ R 5 ^ ?RT 
f^RrscRT q'RRi^ci; l irrwi; 1 (175) 

l 

3 9 *FFRT RSnRrcaft sU<^IM<I STFR^RT ^WfrR^fcT R^if%^RT 1 

0M4)4WRI RlteMWi I (I 76), Wff^^FTf I (I 77), 1 (I 78) 

3 10 9lRWl4l cfl<r^xl<4 ^14*1 R cl I (I 79), iR^lNlcI, I (I 80) 


3 11 ^JcftR'tf^cftlc! Q^«WI %£f^1Rcl l (I 81), M 31 ^fcjcfl4H <TR*f <J <<?1 $ cl MItcjcft 
3FFfr *RcftfcT I H4H^ *RfcT I (I 82), WMt I 

(I 83), fej wm\ *Rf% I (I 84) 


Indological Truths 



4 8 sFfrrors srr^rpxTwrs I (i 100), ^k^hn 

1 snlsrT^Nr^n^l^T I (i 101 ) 

4 9 f^NNlNT 1%5 TtM faN>^R?FIM<Mls I (I ] 02) 

410 3rnftyr j iKw qT’^rpfr q-^R%s I (i 103) 

4 11 T^r FRWNt ^Hsqicls I (I 104), c1Wl<M Sit I (I 105) 

4 12 WSTRRMT ^4Nil ^N^c^TSftpqf f^WFFT 1 (I 106), clW SSTHT ^ 
W^TFlT^TR^FfT F HTWS^cT I F WTs FFcl I ^4 

fafipftfr I (i 107) 

4 13 aFrpsM tag w^Fri^ra?F4i«ar qsiFFW^rw f Fgf^T ^hfksIci I f 
w: wm; I f^M I (1108) 

4 14 3fST HI^'UKRI'Ni’ ^IFFf %^S ^#TST^I*NhRsNI clc’JWlW^ SSFR11 (I 109), 
'TNTCFfpf I (I 110), *T “FfclWs I (I 111) 

4 15 5£TNi; H if^l <*b «41 ftm <Nlt“l IS I Pi ^qnpftfcT I (I 112) 


Indological Truths 







512 3H4rc*rra*c I (II19), *rafcr I ^im; I sr-d^n *rat s^ffar# wrs 

ciFncq^mw% srafftr I anw?ft wf ^ ¥R#fcr i (ii 20) 


513 qiwf^s I qr qrnHRjm 

f^^srsra^s | cwi^iHftsr ^q-sFfrsftrs I (ii 21) 


fasRT l =t ^r ^rrf^f 


*Wm4£)c( I (II 22), araOwft: qP^RTR *kr 
qr f^lt *T ^frtHl^s I (II 24-25) 


(II 23), 


mw$ fq , “41 ci wr 


(II 26) 


5 16 3T faclt ^WTT ^ct I (II 27) 

5 17 ^•qWq-'i \ ch'RRs«H H M«fistf Mcfl^lct, I (II 28) 


Indological Truths 
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6 1 

6 2 


63 

6 4 
65 
6 6 
6 7 
6 8 
6 9 
6 10 
6 11 
6 12 
6 13 
6 14 
6 15 
6 16 
6 17 
6 18 


7 1 


qrprqf ? cjt arf^rs IwfI wr^ui^iq^rf qT^ d^qpjrit sppRqf 

’Eftef q- ^qp^Ks^m; I (ii 29) 

■qj ^FITfcrt ^Nr-Sdl' <tf§FRTT ^qqsqTci; (II 30) FSTTfcT WTcf; I (II 31), dt^Nls 
W¥*Fit% I (II 32), *l l faftNdT I (II 33), m qr tow WF t WTs 

^fftpqr f sqt^Fr qM cTRrnjqmq qcfrqrd; I (ii 34) 

arqTfa <5tiFi u f , T^rfcT I (ii 35), ^Hmlriqi 3iqqfffr^q qsqfFTq^wR^qq aRqi^fd l 
(II 36) 

dWiiflwq ^R^qm^lH&qH^dcqlq&qqPTRi; qqsqTc[ I (II 37) 

5IFS*W Rpp wfcr I (II 38) 

31^4tf^<PlK'Mf^Ff FfW ^d, I (II 39) 
fwfRut apqtsf^r; q^Rs^r ^dwqqreFTRi; I (ii 40) 

pfqftprq^niqTPis inj qT w q^%qt qq^q^eq™^ fter Ffcr q I (ii 41) 

qtqpqsjTRr R<i1|uqq^H<iWc( I (II 42) 

wqpfpr wnftr Mcftqict I (ii 43) 

^fPP^dT; qR71iqr4RTc[ I (II 44) 

3Rft?TFPr tsqnwqcrtq^sqTd; I (ii 45) 
q-^r qta^jqTs | (II 46) 

q^dcR%sw? w^qjs qf^r^sqTq I (ii 47) 

^i^wwrRr q##^t2TicfIfcf qpt’j (IfqqKj I (ii 48) 

Hl^fl^M^snfcT Mcfl^H^lcflfd qT^qqKs I (II 49) 

^TFpqs q#Efi^qqmtcr qsnqqr; qrsftRcqwf: I (II 50) 

I (II 51) 


0 

q woFi^qqinci: I (ii 52), q ftqr^qqsqrci; I (ii 53), q ^11^940^ 1 (11 55), q 
^M^qqeqid; I (1154), q qsqqpj94«qic( I (1156), q ^pn^wrq 
mf^'dT^qqsqid; I (ii 57) 


Indological Truths 
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7 2 

7 3 
7 4 
7 5 
7 6 

7 7 


7 8 

7 9 
7 10 
7 11 
7 12 
7 13 
7 14 
7 15 
7 16 
7 17 


8 1 
8 2 
8 3 
8 4 


a^MHIuifay'pbMf ^FTh <T^T I (II 58), 3I#T W^tSFif ! 

(II 59) 

nidged cTT^T^JT^cI ^{NHOfdddMR-Hld^lfd, I (II 60) 
sqPTFFIT^t WflfcT JIliMcORl'OfWdldc! 1 (II 61) 

I '(II 62), MRd u s^d)^. | mn, I (II 63) 

wsnr fcrcM tsu fosr^tci; I (ii 64), snKf^iwnc ^Rirpqremfcr I 

(II 65) 


m -df <«IT#5^eTR;(II 66-67)siT^TT^W; TFcM^fcF 1 (II 66-67), 

cimf ^ 5iwsresrftcfhrr?fcr ^wnRr I (ii 68), wcjcftar; ^ftur 

WTT P1#I 1 (II 69)) 


mRo^imt 70) 5r4tf%sirRr«4Rr l 

(II 71), mt ctcW^zitw wmt ?r^f% I (ii 72) 

f^TT 'tRtfw m I (II 73) 

t 

dwmflfSrtf ?iw f^q^wiTs fh^wm^wci; I (ii 74) 
m ^srr f4^r irsrr 1 (ii 75) 

3r4d<M4srr ^srr R*r^r irezR^f st *rpft I (II 76) 

m hrMW %qT faw&i rgjnti wft q-^srr fWtq; I (ii 77) 

^siwrr ilftair! 4>iR)Rfci I (ii 78) 

^ TlRpjcTs I (II 79) 

W^T JT^cft fMcR^Rs 1 (II 80) 

?5^tcf f^nww H«dTRifl'd (II 81) 4WR4<Plc{ ?TW W^TfRr^ftfcT I 
(II 83) 



m t H^fcr ^dRd RiRR wfcr I (in l) 
silfRlER^ I (III 2), ^<WcHI I (HI 3), ^nffcT«ET 1 (HI 4) 
farmer I (in 5-6) 

w ^Rpiraf ^Rqr^mfcr 'T#trwi 1 *mt ^ wfer sfMs?r ^T^srrfcr l ffM^r 


Indological Truths 
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I arrat ifcr ^pjt w vrqr^srrfcr I Rret ^r irdjdt ^rt ~m wfcr *nzr wfcr 
^1 (in 7) 

8 5 I -41<McI dsBlftRl I (III 8), xicMadl' I (III 9) 

8 6 f^nj?t ^ jrt^ppt ^ sqi^^rr *Rfcr I 

(III 10) 

8 7 +1 <i)c( qijW W^Td ^FT^fcT I (III 11)8 8) 

8 8 srqnrft ftMci I (in 12 ) 

8 9 ^H,^' 3^«rrgRiMWd# qr^rfcr I (III 13), I (III 14), 

FFSTdl 4)<lfci cTfe %^TT +<lfc1 I (III 15) 


8 10 cTWTcRT I (III 16), 'OT E T^7M®3W?:s 'JW: I (III 17), Ws q^Ts I (III 18), 

¥ ^ ^mcfrs^rr spfrrFi; I (in 19), q^Ttwr? qsrt snwcrs 1 (in 20 ), 

TOgW: I (III 21), ciqc|^|oii^!)M^gf^c(| (HI 22), WlK-Pd ^11 dHte 

I (III 23) 


8 11 


8 12 

8 13 

8 14 

8 15 
8 16 
8 17 
8 18 


SW^t TONIgmd; ^q^dld^'dTMIH 1 (III 24), W^WWpRTt it £ 

qr^% I (III 25), ct (III 26), Wm^Ri I (III 27), 

^d)d<; qrsfr ^leqids I (III 28) 

’pfwtts ^^^^«Tf#qr^T5[eTTci; I (III 29), ^«iTd<d); Ml^a+I: I (III 30), 
terft T5R^p1taif*r: ^K<)d, l (ill 31) 

^ fold's 5R?fKs I (III 32) 


(III 33), 



fcraf^rer: wit 11 


(III 34), cRTtrlt I (III 35) 

(tfSpjRqf ^ WI^^ITs I (HI 36), cTClrKWIH I (III 37) 

^ 7 ^ Efwit i: I - f%qt ifcr I (in 38) 

QlH-Hpn WTTWffaTf&T: M-^kAcI I (III 39) 

^ fliers q^TRt &mm f^rocr: wurff^tcr I (in 40) 


Indological Truths 
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9 1 SRFKs I (III 41) 

9 2 W^Ti I (III 42), cTT M.^^PcftsszTgrfs I (III 43), cfRTFTSJffs I (III 44-45) 

9 3 I (III 46), ^rfwft: WTTNNNw 4<rixM<£4lc( I (III 47), I 

(III 48) 

9 4 ^^4lNN*EIW$r^YsWSrf 'd414h I (III 49), ^5WT3R?rriRT#'S^^>r 

I (in 50), cnwrfKfr ir I (in 51), 

SINK I (III 52) 

9 5 ShHfifi' W*RTI#infK sr^I^C I (III 53) 


9 6^ ftsicTs WTCs I (III 54) 

9 7 sfrKpc snmr srr^rerfrF^ ^rcP?rg qrfcs+i' 3w£c( I (in 55), cnwrfKft 1 i 
3ffE% I (HI 56), q-=f l (in 57) 

9 8 9'?TTTlKf%N^lNssq'£lt ^NHts I (III 58), SlNK I 

(III 59) 


9 9 SfaNt *rWTPfcnf*r; SP^kK( I (III 60) 

9 10 ^ filers 5R?TRr "McMN N^mNds SfWNWtcI I (III 61) 


10 


ioi 3 t*t wq-srt smw^ss I (ill 62) 

10 2 clKl^rs ^rK^RCT I (III 63), WTSlf: W I (III 64), 

PlcMHJJu'irN^HTHT^t I (III 65) 


10 3 ’TlKTSTsfoK' WTf^KNeTI (III 66-67), tiw 

WTcTf cT«Tr^TSW 4.iNc( I (HI 68) 

10 4 wKfMKftcT I aTKqift^IRFT WR^TRlJ I (III 69), cTW sfaJir&TT^cfiseTtf 
JPfK 4NK I (III 70), qWReTs I (III 71), cTN^NKiW^T 

fKr^TfWTf^TTci; I (III 72), q^cTW g#im%T arnSTTeTT; 1 (III 73), ¥ 
aTTciTT I (III 74) 


10 5 


cTWsft sr^Kr srKwrR^ici I (in 75) 


Indological Truths 
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10 6 

10 7 


10 8 

10 9 
10 10 

10 11 

10 12 

10 13 
10 14 
10 15 

10 16 

10 17 
10 18 
10 19 
10 20 


spr w3 T 4 t I (III 76), M*4<qf^!ct I 

(III 77) 

wt fregrwtn ft smsam s I (in 78), ctft sjrf% wm- ^ 

Pff*n ct I (III 79), *MU*H I (III 80), 3T^f qRRf^MIct I (III 81), 

di^cwici; srr^ l (in 82), *r Rr^iRrs l (in 83), 

W RFlRfr anwcrs I (III 84) 

msrmti wprfitRt w w ^4Hi Pi ^Rw^rwrr 

lRi'^K^f'^,«a<.ci N I (III 85) 

wtfsPnforj ^raRrars 1 (in 86) 

^qwr Rraits^ i (in 87), twgH ^w?( I (in 88), hRe% 

siRfcTs I (III 89), cl Ml <M W kR clRef ^ Rcl ^SfcJTWSTs I (III 90), ?T4 MT^Ts I 
(III 91) 

SfRf °TT cRq- 3HK11 ^^SZIIcMT^ arf^TcTs I 

cl Ml <M*c1l<iRclRc1<HRc1<?f*J ^^^FTTWTs I 9)4 MT^FTs I (III 92) 

Rl <MliM WIcM^I hReM>I' °mIcI W ^SMTcf I (III 93), cRIT ^RcTTci; I (III 94), 

M«KMf%M crf^RTfeTl qRKMiTSR^SZrrct I (III 95) 

^hR^mRImiRt? I (in 96), <irenRn msqfRn ^®rf ^Tc( I (in 97) 

ftws SRcfKs I 


3mR*i-q*ciR f^^w^sawRrs mRe+iRts 4m1m4w *nwr I 

ciRi4'Mj wn^roi ^wqfcr l (in 98 ) 


Mcfl-Rl i-°cS|R4s4h^MIcmPi I (III 99), cImRm tel 1<RclRct^s ^Remits 



I (III 100) 


^*MTM'*c1lc15^r HI^EMil «l(ctMcW ^^SRef I (III 101) 
qRE% 3f^s%fcT W^FTf srr4W^TRf R^MIcf, I (III 102) 

Rrcr^ cTf^Rr4EMn-s HT^r^aRR^irci; I (in 103) 

ftsRfifr ^qfjftMTRr; m^9k4m, I htwiRts ^rsqfRri ^4?t; i (in 104 ) 


Indological Truths 
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11 1 
11 2 
11 3 

11 4 

11 5 
11 6 


11 7 
11 8 

11 9 
11 10 

11 11 
11 12 
11 13 

12 1 
12 2 
12 3 
12 4 


11 


3RFR: I (III 105) 

SRFreftfcrs wsf ^ I (III 106) 

crrat wra# wt1ft(in 107)sr^r^=4s ftr#r I (in 108), ww'j# I (in 109), 
3 fw^i^i<puigzrtwl (Hi HO), d##;l (in ill) 



1 (III 112), wm I (HI 113), 

(ill 114), arscrscff^; wftT 1 (in 1 15), 
3TTffcTs ft# ftrwr I (III 116) 

3T^K+hi ftefTK's | (III 117) 


Tgmi i3^cfrs!3Tgfs I (III 118), dT T^kTs 4TCRTS 1 (III 119), 

tr^qpftwiT: <rmrs dTsqfs I (ill 120 ), w^srfars I (in 121 ), cT#sEriwwftcmT 

$s|i)w ftrars 1 (in 122 ), WR^i#4i4iwenR4s I (ill 123), drift 

I (ill 124) 


3fR*rfft Twnritars mmf ^wdTd; 1 (in 125), m\ I (in 126) 
^T^rqt^rrearsrfs msris 1 (in 127) 


(III 129), 


ftrcftr mi *r»7df% I (in 128) 

arrd^Fwnft ^jcfrih 
(III 130), ti-ftrer; dPririTs I (III 131) 

^WMWK8Tsrfs 1 (III 132), '‘TPririh dMIs WT*TFTTs 1 (III 133) 

wrisnWlfi WI4IRT: ! (Ill 134) 

sftf wririf werri ririresdTd; I (in 1 35) 


12 

=biU\cTf #lWTT ^ ^ mm\W{ I (III 136) 

ftRftr WWdTc( I (III 137), d'WI'ffft^l^ld I (III 138) 

ms swdrd; l (in 139), drif# I (in 140) 

aiFTFPT WqkM4PTs I (III 141), wfft I 

(III 142), srsq-grf^ftp# I (III 143) 


Indological Truths 
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12 5 cRTT 4KI4'<RflllN<c*^^1 vWl *RRs I (III 144), 

126 ^ ^rcf^r&Ts ^mf^srs wmmt I (in 146) 

12 7 3T^gRf>PTf f^RRT: I WRTOT’fcir: ®W: I (III 147), HT4Si<*f 

mR^^ i ci; (III 148) sr^sn^^wtfsn^T m^RiM^fcr I (in 149), 

STEZT^S^f R^fs HR^lqr<^ 141^4 SPRTRTf%«TI4<Rl4R5l^nfci' I (HI 150), 
mi *th I (III 151) 

12 8 cirat R^HHI^Is yieLH^TRTs Hl44l<34^14 SfRXPHIMW SRl^soq sP4T£Ff Rt^RSTlcI I 
(III 152) 


13 



13 1 <sH»lfacl i*ctolcHT RjT; '£s#R°qmici HKNHI^tM I (III 153) 

(III 154), cPTRRl (III 155) 

(III 156) 

Rtrt #wm tomni w^rcr^i I 

(HI 157) 

13 5 xqrog- TT^Ws ^rrsqf ^fcTT ^rqrf% i (III 158) 

13 6 hi&wrhr ^rszrnr (in 159) rfraf w: srewm arrf^w faf w#rf 
Wm&m Wf l (III 160) 


14 


141 mRRri' RiPi^fti I (III 161) 

142 4mrRts <=frt ci*4i4<wis ^K?)^4)iR4^rais 

'^Kilci; I (III 162), cTTWrt H^TTST1 (III 163) 

14 3 cTTCrf t 3$%% ^!3TKSZlf^RRt; | (m ] 64-165) 

14 4 $l*wfifr fScfrRls TO^'^sfespiRrs I (III 166) 

145 aiH<;f$M<fflt 4<f$raHl% ^h^riRmic^R^i mfftwm ^Rsmci; l (hi 167) 

14 6 ^"FTRTT 5j*14NIH i (HI 168) 


Indological Truths 
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147 m*TTcpjnw!?r 169)^^^^? l (in 1 70) 

14 8 Sfanft ^Scftf^Ts srr^Ts ^ct I (III 171) 


[15] 

15 1 ^WcT; 5frt Pl^flclfcl I (III 172) 

15 2 WHftl's yKf^Ml^lWR'gWTs I (III 173), #f {MUF^fT: HhMtbl 

taXTs I (III 174) 


15 3 


(III 175) 

154 3^szrrci; I (in 176), <£Wmi 3 I (in 177) 

15 5 3NF^I (III 178) 

15 6 SlwRS' ffcfff^Ts srNtf^s -c^M. I (in 178) 


16 

16 1 W^RT l%Wf cT I (III 179) 

16 2 shrift (in 180), ^ri (in i 81), f¥mm 

^ %s?qcp^rffcl m I (III 182) 

16 3 apqnf^ ftfipM 1 'WTiftrs ¥Ri%^TWfcft ^ Tftw^TT *pnr 
clf^^NoH«^tH4cI WTcJW fc^T I (III 183), cR^T ^nrcfT SK^WiTs ^R^c[ I 
(III 184) 

16 4 crret ^ ?1 wsit f^r*r%i I (in 1 85) 

16 5 mt WIT t cFtfWZTIW srs^-fl^ Wxmt SR^T I (III 186) 


16 6 W [Zi I (III 187) 


16 7 


W^^Ts I (III 188) 

16 8 emit £ 9TcT wl^ifcisr yr^Mr^s I (in 189) 

16 9 (III 190), mf^Ts W^^^dfrrl (III 191), cTW^^T 

*nrfcr I (in 192), T^r^ftr^ I (in 193), 

9R^qi< I (III 194) 


Indological Truths 
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1610 ^rrf^rs jtsws I (in 195), I (in 196), ?taT; i 

(III 197) 

1611 J T#FRra'; MPi^^cC I (III 198), ^ftPRRPEITO<c1'5T I (III 199), 

ait^rar fa*rar I (in 200), wrran s^crt 

WfcT I (III 201) ' 

1 6 12 f^r ararf^w ^ 1 (in 202), <tt srerfMcreicf *reRr 1 

(III 203) 

16 13 srt^srf ^srf (III 204) ^TTf^R'SSlT f§P#c( I (III 205) 

16 14 1I4WT! 5RcTKs I 

1615 srqrf&^w*: (in 206) Mftf^ci; 1 (in 207), ^frrcT: I 

(III 208) 

16 16 fc^TT =4effect, I (III 209) 

16 17 SRFTf W4T f^TFT 3^n fa* Clifts | (m 210) 

16 18 ^TTWO^tt (III 211) 1 (III 212) 

1619 ^rs^ci^urr f%?r^c( i (in 213) 

16 20 tf trisf sfr§*i<*T«r: WTt ^ris*fac( I (HI 214) 


LlZJ 

17 1 sduifacl MaRi (q*ll4cl I (III 215) 

17 2 S4Tfa ^ ^ sWlfa *Rrf% I (III 216), ^TSTTfa W W I (III 217), 

3Tf%t4T^ rpTFlcT%^cR?qI^fcrftfcT I (III 228) 

17 3 sWlfifr I a TR 3 TT *T4f% I (III 219), I 

(III 220) 

17 4 I (III 221), cTWriJ^) ^l!i|<4lPl ^T4r^t I (III 222), f^FTfaTs 

^llcf | (III 223) 

17 5 Wtfafah mfevi ytM^ct 1 (III 224) 

17 6 3^K4iHf f=l4iKls I ^<3°k4 t H t 64WI l^^cllsSTFlfs I c1l’HN&4fRH4''£f3Ts ^4W : 4t| !; 4 
WfeT 1 (III 225) 


Indological Truths 
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17 7 cTRTf c^I#nRWr! WZ ^Fff^T ^cftf^Ts sr^R3c( I (III 226), 

sr^rf^s I (in 227) 

17 8 ^fMs^S ^?H4^^ WR( I (111,228), cf«TtxT^ I (III 229) 

17 9 ^TT#7T 3WqTc( i (III 230) 

17 10 I (III 231) 

17 11 c^RTs ^RKTTcj; I (III 232), cf^^TR^rat % t 

I (III 233), < ri tv m FRVF& % siraft I (III 234) 

17 12 ^Rft^Wcftf^s srr^Ts Mi^K#c( I (III 235), I (III 236) 


18 


18 1 srem? I (HI 237) 

18 2 gufoW&rs ¥H^rsrs I (III 238) 

18 3 dldlA+m'Kf^sWTs MRwtf 3RtfsT | (HI 239) 

18 4 cR^T RRWfVdT 5MI®1lc1H I (III 240) 

18 5 1s fr^SFf|- ^TTUFr cRT m I (III 241) 

18 6 WWKhRm ddp.WT£H4fcdlc( I (III 242) 

18 7 5T#rf STOW PPTFTs I (III 243) 

18 8 srf^PTSZRTTs *|qrf% I (III 244) 

18 9 T£W u TPTETff*T: ^c( I (III 245) 

18 10 3FRf^5RdT^ (III 246), SftoWPTteT ^STFT ^T^TWcT^IJT I (HI 247) 

18 11 S’ ^ H44V<u|) sN^ftWFTs I (III 248) 

18 12 *pp- T*TTOl^RIT sqi^'ldl I (III 249) 

1813 fog wpri^r ftsq-. I (in 250) 

18 14 *mMI I (III 251) 

18 15 cf ¥4tf^T: MRPd^ld, I (III 252) 


Indological Truths 
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19 


19 1 MHMiiMfqci MaRl f%WTqcT I (III 253) 

19 2 q^qpq^fqq qFIF( fcMT I (III 254), cmmiteMIcl^HSIFR; I (III 254) 

19 3 °MWI 41Ej^r^ ^Hll; qrqrqT|^rffMcq||>|W|I 

(III 255), cRq- S9raT frqPTs I (III 256) 

19 4 crrf^r WcTs qqfsfirs ^wr I (III 257) 

amf^R^ft | (HI 258), #fFTS^s^#Tf faq#f( I (III 259), cTW qfqr f%Wls I 

(in 260 ), ^ if qr^qtwrerm; I (in 261 ) 

MIHI^cflilWI'H^^aTRTTs 4iR^c( I (III 262), cTIWr°^fRcl4'^s I (III 263) 

19 7 cIT arcPTtWSIFr y'lqjqffl ^ftfals qT#f*rs M^kAc( I (III 264), qfW 

I (III 265) 

19 8 3;&=Ml u W±b 9' ; 2Er^T qsf4c( I (III 266) 

19 9 qnr44m f%mm?q!qfq#qcj4q err mr#r m qcj&Yq ts^rs 4 >k4c( I (in 267) 

19 10 mf#STcT# qT qq 4T qcj4w 4T f^rieTTSTHT I aq^^ct I 

(III 268) 

1911 mm ftm faqpfr qqrqfqf^qmTf wrerffe l (in 269) 


19 5 


19 6 


20 


201 f*ff4cf fafaicii m spprAcf q^r#qqf#q4qfafcr I (in 270), fomqt I 

20 2 sqTs ^qf qqf% qq^rm^ qf^qF^qrsr I (in 271), 

q-rqiHB^c1<Wl^fctftfc1 I (III 272) 

20 3 SRlft fift# I arreq qqfcT I mm qqqTs qp^qi# qqfcT I (III 273)), 
qqr spqf srmT wiT«Tt | (in 274) 

204 wrwqi^r 4<qift qgrmfar fmr ctaf 4 am# cr I 

(III 275), & q^^RTeT trq qqriq^pKcTs 1 (III 276), q mm 1 (HI 277) 

20 5 f§Ks q^H^iqiqq&f^W'qmq; I (in 278), wirt qq#mqf%qqc( I 

(III 279) 

20 6 mki^4c( l (in 280), mm ftqqiwqi fen:# m^j^qrqiqq^# I 


Indological Truths 
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20 7 
20 8 

20 9 
20 10 
20 11 
20 12 
20 13 
20 14 
20 15 
20 16 
20 17 
20 18 
20 19 
20 20 
20 21 

21 1 
21 2 
21 3 

21 4 

21 5 
21 6 


(III 281), cTFT I (III 282), WR 1 ^ 

a^TWTTT; I (111 283), afWlts I (Ill 284) 

^ HKfeW^r: I (III 285) 

?RTOTi RTW I (III 286) 

3rt^!faraTSR|fsfc hR^RIc^Ar ST«Tt WfftWfcT I (III 287) 

^^TTcTT cT^T 44<Ac( I (III 288) 

ftwsw^r I (in 289) 

3Wf ftnsftsfr ^^ryKSEfTci; I (III 290), I (III 291) 20 13) 

W W ^«5TT 1£ RT^£% ifcr Rit^WcI I (III 292) 

MsKHRjM cTf^Tvrfe5T 3WRTci; I (III 293) 

^MRllRrs H^kAc( I (III 294), arfcrf^s 3TfW I (III 295) 

4T^g% srf^RTs I (III 296) 

STgq-sJtTTt I (III 2297) 
c14)<4WKf^tol%3 t I (III 298) 

11 ftR% fcT^f^ratsts^r ffcT 4I^H4OTTci; I (III 299) 
q^rmf^r df^Mfcsrs I (in 300) 

^tr# ^Rt#rrf^s sr^T^td. I (in 301), srtarf^s i (in 302) 


21 


3fWTKi I (III 303) 

tpw 'W^TOf RTlfclHill's RHfaer? 3*^1 I (III 304) 

cfTW W HftR^d sfitTfrT I (III 305), cTf r ffor sWRrTT 

ariwdR; I (in 306 ) 

m cTTs W rI^WiRr^RKRsi; ’JWlid, I (III 307-308), cTTRT 

^RspRf arwm'R; I )(III 309) 

srsjfaf ^TSTT Rr*TFT? ! srf^SZTRT; *TCf% I (III 310 ) 

^Kcftfef) RHdcl r I (III 312) 


Indological Truths 
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217 MKHT f^TOTs HI<Rd. I (III 312-13) 

21 8 SMTCT r^^ira RcTs MMRlWrRc( I (III 314) 

21 9 'jpRnR ?PJ stgdd, I (HI 315-316), ^d*R sl“l f^rflrFf I 

(III 317) 


21 10 



I (III 318) 


21 11 


ajTRFlfs | (HI 319), cTW «tiWf c t>k4TlldHSZrh 1M5TI 

(III 320) 


2112 3I¥#IWlt: ^TT«mfr dkfsRI^IHIH I (III 321) 

21 13 SfTfcft 3T f^PpT I ipf( I 

(III 322) 


□ 


APASTAMBA-SULBSUTRA 


0 

1 1 fask4PlH[ a^lWR^FTs I 

1 2 qRRIRPT 5RFf cTC4r^WIM 4R^414 qf ^FlR <?PFFf wffif I 

fRrRr ?t$rR ^“iiHidR' RRtr ^frHot I qdfrroiY Pm^eRds I ¥ wR? I 
dfapRfT Pisftft f^Rt I 


1 3 


3TRFf 



s fcR^lPR'H; I STlWIcf RWF( I 


14 ^WIW! '3T s ^nit fcl4^l4) R fW€T<[*FT3RtfcT I mf^RTf^RxR 

j%¥W( I 


15 R^WRlWnwftWRf^ 9jf?T 3RtfcT I TO fiRR^ft I 

1 6 9FTFT <£c{]4 ; T ^iRd^ R^^l^^fwsillR'l tlf4^hs I 

17 3)4im<h I sFTRPTRft RR^Rcrs w+4lci I ^sPTHRrsRRr’j^rrqt wim 

MRMMsR'ItRfcr stir; f^wRiwit: mt srfcT^r jrsq-ipr <=rpR ^Rtwrtrt 
RR tf 4 rHct I jtszrT rR srlci^d Rftra 1 jtsefR ?tsfR ^ftrftrt w % 
RwRr I ctRr w RRpr ^4R4f4d< rrRt wR R^wwRR; I 
^4wr?M<fR'*t Mki^' q^z^RR cT^PT R^rtt RRRPRR I ^d<4 ## I 


Indological Truths 




3 4 SRPfa JFTFf I 


35 

3 6 5TW?f dcdlft. I f%f$pfqTT I 


3 7 ETR^rqFTT <^WMc1*dMctl ^dfcT I cT^lMdf^rs I 

3 8 arsqrs^n- ^rtfcr I sr^cM^w ^ w^H I 


Indological Truths 
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3 9 3WRERT 5t%5F? I ^'RRiT MI=fc1Tsf^T HRf^fcl crcTF^M'M<«JTfcT I ^ cfr :E Tcp; s sf 
3 10 srsfsRFhr Rr#9cf ! STsfW fsRWI u ll'£fTs 4k^< u l<^ld, I wft 4^WT I 



4i f^rratlsm^w^^i^uiURi^RsftcT I 

iHK*r§ ^pcrs l st^ tws l 

4 2 qnraw 4T ^rsp- wwt wnwfcT^TT&r iRr ^frorf^w 

I 

4 3 ^FTcTs ^TTf^cfrqtt ’II^HcMfqr I 



f qr^rsjT *rf sjt 4T to w 4t totow^tofrw 

?TOT fwr ^i#TO7ii^r%n^ft Rptrt 




4 5 WW# ^TOTftf^mT 3T TO# W^fRf ¥»=r^ fcRf^HI^ ^fal^SRffr 1 

sicfNt «M I ^RTT^t^r# ?«?K5r«Mt jts^ wcRrtwRn* 1% ^r^fcr ^rfifarr 
%^f%FTcT I 


4 6 3H^u||gcjrfl4 AH^HHM’^4^^Rrfc^cn^ 

foroqr Wm ^rdfcr I RriM Rprro^ft 

-o 

^tr^ci; 1 od^nijpTrs ^M^uiwyHiRi^ci; I Q^crws fMwft fi^rf ?rt fw 
WI^<WN1mRi£c|, I fofadWf ^<^14 qpsfapn 


5 1 



f^'Qi<^4iRr wrr qrr^wRrrsft^ralcr m<^iRis 

^RRlMcl I 



5 2 toJ 3R|44^ITOK^M*1 W1I sm-WK^KgSK^ 5T$PT ^TSFT ’J^RTqt^ 

f^TR? T^Rl^H’ ^TTOTTTOT 5Ff ?M I Rp?4fTT# 

^TOTFTRT SKRl4> STlg PisRl I u.'l^xl<clK1!=mn I cK^V^I RfWi; I 

5 3 Rl c b' c )q ) 0c tiMls ^FFTR^s I cTTRiR l <.*4 irl[RK^lt I "gRJT^wiRT; ’sfRff I 


5 4 


STWWs cTTRr# ftTWTOTTf^s «fHt I 

■o 


Indological Truths 
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Indological Truths 















110 I 

10 i aroftssrafssr yasiret ^rcfMtwF^snfcT I wmcMs I w w w^ftT; I 
TOMiffl'r«ET f%Ws ctlWTSfMi'RPllpIl Wft»faf% I T% W ^FTs^Tt^W ! 
^Ht«r l 

10 2 ^ MI^I^HSTFT #[ft ^'WTFfkrf^rs I 

10 3 ^WTT 1 ^T^; I 

10 4 3)M<f^^Ka|^S2TS|t <&[ <d%W ^4)^ff”<lcHSTTfcT I WtWfr 3f§FIT I W SPFT 

ymt ’reft cmr I w ^ ct«f *rsft- I f%r8w anznt I 

10 5 F^rwftFTf^rs I 

io 6 ^ f^mt *Fd% I ’j$#?^skflfci ^(hwi f^rfcTs sprkr^ic^w I 


Indological Truths 



















I 
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1 2 6 wnftr I #tt m i 

12 7 WRTs f^ftcT Ps qTFFld' RWdT'd; WIcRT^T i^fcHplNHI u llPiRl f4dWd I 

128 W f^Pjt 9Ff^ | (12 8), cTW^of ^ef^r fofdT ^Wts 

^•J|ld<dlftMld±)d: I ^TT sfM; I (12 9), sfhlpNcl'lthH: I (12 10) 

4 

129 pH’-cfld %H^°4qi-{lfcl [c|5llM^ I (12 1 1) 

12 10 PRFrf^T; mTf^TT^IWqTcft ^jfP nR^dl' fcdT 
(12 12 ) 


13 


131 ^prerr ai^l^+ig I 
13 2 cirat p^rtn^nTnr ^I^hkeit for^r%c( I 

13 3 ^PErFf :5 r^«TFlRRK^TFr nfcKh^Hl+MK^d, I PW-Dd^-t 5Rd!t | sordid 
f^dMRcTs WTRff^Md; I 


13 4 
13 5 
13 6 
13 7 
13 8 
13 9 
13 10 
13 11 
13 12 

13 13 

14 14 

13 15 
13 16 


stl u lP=Hcl f^^Tdldqild ifcT Rldldcl I 

spif^r ^ sWif^r qftwdiPr ^ I 

dT PFT d^idldd, I (13 7), d'^T^T; I (13 8) 

P%l 1 d<*1 tMdcdodl^fci ftdR?T I (13 9) 
d^FTT sjPt&FT dERs I d^r^d^flk^5; I (13 10) 
dW d><«dl &K$l^4>ls ^K'i)482T£rts I (13 11) 

sw^ssqrtfs q[-<Fnd.Mcf)RicicH^qI ppfrf*; srpft; I (13 12) 

^dtJwfsT; 5P0T^)ci; I (13 13) 
qr^e+T^rs ^fw^rd;l (13 14) 

5mf^F5RdT^SSqEff crfSnncr 3<{|-jfl <\ dl^H4£fl cf d\d$r ^FTT; I 
sMsri (13 15) 

I (13 16) 

^f¥W^d;| (13 17), arerrcf q^dRfMf^l (13 6) 


Indological Truths 
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14 


141 RNkr iR Pt?ii4c) i 

J 

14 2 y^gfvf^T ^KKUfcT I 

14 3 fog 4K R F TT I I 

144 RR'RTaf RfDcT UH4>W sfcT R?1I40 I 

14 5 RWRT ^RRRJtrerf R^uiRK^PJl'; mRRh)Rj I ¥ mRrI«J2 I 
14 6 RfRR r ifcr R ? trR I (14 6), HR4i^4)ths I (14 7) 

147 TOFTf^cf Rp#cT ®Ts ^TR%r RcRlH RtSJRl'Rlfcr RwiMcl I (14 8) 

148 ^rrRr c£ ^ WIHlR hRh«?*T|R| ^ 1 (14 9) 

149 cf5T 441^141 R?lRc4lci; I (14 10) 

14 10 ^TSf 4T I (14 11), I cflWsf SRlRtcfRRs I (14 12) 

1411 ^f%cf Rn^tcr qsjefim' wfcr Rnw^' I (14 13) 

1412 y•jAuRcil+H I hi^RcRh^h, I (14 14) 


15 


15 1 ^-iRlcI* Ri'^lcl ffcT RfllRc) I 

15 2 wrat a^r^t *refcr I wi^pR I 4 > <wi^c4^fci l qRRr R w m3 

TOf*Rftt WflfcT Rtf 140 I 

15 3 wirR ^kRh^u ^hRtst; mm3 I srRsr I mm Rrer; 

fcT^Ts RR; I IcRcR^RrsR I 

15 4 wrcRr? ^rs I I I cresf m&\ ?Rr I 

15 5 arefcw arwfrs^rq-^r RsrmRTs l 

15 6 te<J5*rf T^TRcTs rtst rrIRt m3 wotr; l R^wrwih 4 >RmIWI Rftrt r«fR 
RT^TRTRR^f R,<WIR, I ¥ Pl u lR§ I (15 6), q,cM)tl<s R'STt' I aTTWcfs I (15 7) 

15 7 STTcRT R^RNIHlsBqrsl^RoqKfs | (158) 

158 ciW^ u ld'l^R ) R<.c1?8r! cIN^IRI aRrR^ci; | 

15 9 RrwR^I RRWsryftIMfcl ^Ruil^^'lRHIclAct I (15 10) 


Indological Truths 
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16 1 
16 2 
16 3 
16 4 
16 5 
16 6 

16 7 
16 8 

169 
16 10 
16 11 
16 12 
16 13 

17 1 
17 2 
17 3 
174 
17 5 

17 6 

17 7 
17 8 


16 


ft 9^Ts I 

SPW ^WT WMR WRf cT^RTH; I 

cf t W$t TfftcT I d<sfecflHH I 

4 

wtrt ^fwrwr^n^T ntftci;! croton; l 

^9#ftqiS?2T£lt I I cRR^ 

with; I 

wr «tft 3*r*rrwrcf h##ftpt^ci; I ww 
^mwrts +ld^HiRi^ci i ctwfrth; i 


cfFTSW 


W«Tci; I cj^RPTTs ^HTf^rtci; cKJiHH I 
^Hrf#TT^^»TiTcft ^ WH I 

Hits srfts Wits TOT ^Ml*3H4W4lct I 



cTcT cfcrf^ra's dcT H=blH, I 


^5FTt ftirt I cRTtST | 


17 


M W ^4t wit HT#s 5RfHt«ET I 
^ Hf|i<llcK6n ¥53WcRT: WFTS I 
ftRft ^stff I crtT«t ywrf I 
t^T ft$TcTs HTcTKs I 


SRR^WTdft W W P)utfHH)Q'<H^ls I 3f^-M-Ml5ST <|#HT 3t|cHM^KHF(I%dls I Sit 
; 5RTHTS HT^ts I 


^qp^frs W W ^TTRTTs I ltdlH^<J s ^y|"McKcls Hcffrrf^TTt%HTf | 
^kJJITWs I 

wit ^«rf sftrwr I stt ^ fMtftrcm; hwt ^ wrUh; l 

f%Tft Wgwf cRT^T ^<WNd<al W^Ts I 


Indological Truths 





?T?qr€ wr; 


191 wrcsf'jw 


'TP’fcta: <T^T 


192 ^IsR’i ^Ergfts 


19 5 ’TtW : ^c£f%f«7f ^qfwTT WFTT«7f ^fcT I 
19 6 WTS#Tt ^qf«Tt flWHIW 


Indological Truths 
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19 7 
19 8 

19 9 


20 1 
20 2 
20 3 

20 4 
20 5 

20 6 
20 7 
20 8 

20 9 
20 10 
20 11 

20 12 

21 1 
21 2 

21 3 





q- grenra rs r hiRi^hiI^t I cimwk^t qR'jf I 

q'$H J -F c IT; 4i<4+lPi' q^cC I 


^q'SfT^'qa<?is mi^k^is ^wiRs^Ri I 34 h^ u i q - ^ I T j=f u T x T$ii^<-ii'} c tii<^i I 

arq^qqwq^m^i q-^ q-^w I 


20 


■qci^^srarars q^mflqis q'sunqb q'Su^qqqW fq^Nis I 


ctt sttrRt , qrr^r«fcT^rs ql^RilMqFTtq" q^q?sqT?[ 

rrtsiws q-^TR-stos q-$r ^vm\i I (20 3), q-steq^rR; qr3tRr? q# I 

(20 4) 


araftre qkRRr? m^k£)c( I arw 4isuR4lqr Rtrts I (20 5) 

srrrRpqwt I qft^ft- snwRrM 3qqszj?[ I tsqrtqr t f¥r^ 

sr^RTTM^ I (20 6) 

qqrqW q^sm^ I 4isufa4hi«Tf nR^qict I (20 7) 
snw qrr^rf *rRrj qft^nrr qnrf^rqr ^KsqTc( I (20 8) 

^wsaRrefrsfefq-; qqmrqts I q^sqqf^Htf^Ts qqft sr^K^tn; I (20 9) 
fci<?lRl^Ts^eqq-s 1 j^qT*fqts I (20 10) 

s^ftrs- q^if^r? q-^rcTi)^ I sr^t $Fm I (20 11) 

4T ^^ciitsqrrRs qi^qqf^qf M^Rqci, I (20 12), ar^Ts 
q-^i^mr^-q-Rf *qpt I (20 13) 


SRRf R^qmiqci's I (20 14) 


21 


4>%RRd«lRlRfcl' i^HRicll oRlteMldl I 

tjqftq 1% qrsit ^ia*l ^ <fcf w^i ftrar I 

cTW^RRIW^ltci; I 3|Rl<Wi) qTHW4Mlc( 11 

fqRfPT^ ^ I 4)^Rd RTFI^T ^# qRRl 

RqHlR %cf ^qic( I 


Indological Truths 
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21 4 
21 5 
21 6 
21 7 
21 8 
21 9 
21 10 


1 1 
1 2 


1 3 


1 4 
1 5 
1 6 
1 7 
1 8 
1 9 
1 10 

1 11 


¥5RT fSpfflTWTT¥«1 l¥f¥TR¥T font I 

mt iid^dRicf fMtcrfcr ¥NST¥Tcf W I 

Rd1Ml444d41cd ! “44'Sr foldcl I 


<£14m<J<.¥FTT ¥¥T%¥'WJ^Ftf ¥¥W ¥xf>s 
4 c^i ^ t fonder I 


rf ^w^f^nTci; d<^i44Hiid, 


KATYA YAN-SULBSUTRA 


□ 


1 


1OTM 3W¥s I 

s» 

¥# fT^ Pi^lM 5T^ff^tW VZZfl W¥ hRRKsM m %WQ\°. 5TfW^5RT f^T<Tcifc1' 
cT¥ 5Ff PltiRl ¥T W^t I cTC^dt T^«T¥T VWt f¥lT ?T^5 HT# SlfcFJW *d%uiTd«4 
¥s4 ¥f^PJ¥Tcrs ¥T4tf4 I 

¥1# 4^tfcT I ^>4^pK^ys-^ I d d Idl*^ ¥¥¥1^ I ^P¥¥T¥ts 
fof% I 4K4Kd4l¥ I STflfa t TT5ft srfcT^ f^TW^T fo WTRr I 

Q^tRcTs I foiWd'W: I ¥ ¥¥rfe ¥*¥ I 

W¥R-«T¥TT«TT¥¥^4 ¥S¥ d(?KosMH 1 spmT fa4«|lPl$h! I 

W°TT?f ¥¥¥ ^RtfcT c|Rk°*HH, I ¥W¥ fcf^Fft^Ts I 

W“TTtf ¥¥¥c£¥5R¥ ¥f 5 I OT«I¥5Cf I 5[^^¥T I 

t^^¥%f%¥F1T^r snwcnf^r I SimFTFf ¥ I cr4t#4t Hl4)dld, I ?R¥#4¥; I 
<i|4Rf4d Mdnl^ds I 

S1W 5FfFf ft sfd foists I 4l¥¥ I 


?cf<tdftq414 ^f&¥¥ Ic^cFIWFTs I ¥T'^¥¥Tr$¥4l4)<<d<14 ¥¥¥T ¥HW ¥PT¥£¥¥ 

dfwdRls I ftH4d4ld<d ¥c°RTs I 


3)Hqt‘d<RlMi'‘l)i'1dI ¥*¥T ddd^’sf ^T 


Rh4¥i)tKI¥ 3^Rj 


Indological Truths 
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2 1 

2 2 
2 3 
2 4 
2 5 
2 6 
2 7 

2 8 
2 9 
2 10 
2 11 

2 12 
2 13 


3 1 

32 

3 3 

3 4 


liJ_ 

3TP[# SPTFFI; I crmrnWcTWffar I ^sSTcPW; I l 

xR^TCTsWTs SFFT I 


^cpf^T fe'JW f^T ^<uftJT6^ SFf^s *T Wlf^s I 

=b<ufY Id4^jl4l TF4^l"MWTr ^fcT I 

4 

q4 fcPf'UFff ICTWWT '^W"t I 


tr^ ftw fcFkTFft FT^^TFft cTWSW 
i^j|!>|4-||uf ^TRWTFf <^[h|c\ I 




TtcftfTT 


tor^R; I 

w*c^«TWWTr I 

Efi^ft ^414 *i ^44x1^1 ifcr i4**Hs I 

sFTFf fcr4^ f^cb<uiimiMwwiwqT I 

^frW#T ap[M I W^«TFT^ WTT WTFTS I 

i 


4Vl’H u ^f H«Hl<qf I ^tm^t ^FTRTPTf I 


^WTFTFrf grrxr^ | u| |^= 

TWt 


*THT«ar I wriwit 
OTWcflRl Ws I 


<34Wras 


^ren - 





f^wqr ^r 


cmtwirfcr, *r w^rsr^s, m f%fas 


4N^'<3t4 wr^.3 fWfo m3 fct4pqf%^ i^ci^'H ^ ^ ^fawsarW 

^3m3tx3 I 

arfci^'4 4f^i4^i« tth ftw iqf^fo- hhi4h ^FTwr sW w4t‘' | i^4^Rc4+; 

*FTPTs i 


4l4^<sf fs4swtt qi%w cnr {^yr g^cR^tdi^xi <ci sr 

4 4^i4H^m4eAJ4Ri htrts I 


Indological Truths 





Indological Truths 





69 m ’5T W^f?cTW W^l) SfFT? Ws I 

6 10 %ff Rrcfa SRiiT^f 

^hiRhIRt I 

6 11 

612 tr^r WTttFfr M^'icRVl, 

a rs. rv \ r\ i 


Indological Truths 


6 13 
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MANAVA-SULBASUTRA 


11 arq-RTs ^STTWlWTs I (10 1 1) 

1 2 Tsf qw^frT W ftKMdl WU RnPTdT I 

i 3 3T^r Rnrrc*n?ft Rim)>^ 4^ ^ ^rpMsif 

^mM)R:cid): htw^ I 

i 4 ^rRfws wm ^ttRt sra- % I 

cWfcrr*rpts II 

i 5 afar^M v**Rf ^rfcTBpr 5rr#^Rnt^% srfcfWM" srcJHt siRibim 


1 6 i^PpRcT; ^<^lcwrar I 


1 8a 


1 8b 


T^^tM'jRls ’TSTTWI'^T c| 5 RfT II 
JTsmci; I 

wrsq?Ts ^rRiqid^d, I 

Mft.<4cTCSftTTfcft^SdA'I cRX II 

i 9 MR‘H(?M^c(4i«4i^«d<i m RrPTWTTt^r^cP- ^ I *iwm; WSPT 

misiw) wfccr ^f&wcfr I 

iio q^cf R( q4"'Whi <d" ^sptr; I 

1 11 W^TRKFT TW; WTdT^FPTt I 

armi# frcK^ II 


Indological Truths 
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2 1 


2 2 


2 3 


2 4 


2 5a 


2 5b 


2 6 


2 7 


L?J 

ai'ERfHcT: SI cl ft HT fcPfTOWcJsSIcR; I (10 1 2) 
rpr T&mft I! 

fwrf *rapf ft?*rr i 

i 

ftRRrf%% wrs^rRT Pratws n 
W msm ^rrwu T«ffifftcrr I 



’Sf^RT II 


WWh ^rf^Ts I 

3ff i sM cTcflsts^TRREf ^fcT Wpft 11 


Soft’s 


srrsr^ cmtsRt m\s&$ II 



kTcTCcTs I 


SRcft % clefs Wit Weft II 
*Rf S9IW WfRIW P) <|o^sHH, I 
SfTRsf Wt ^5t ^JJcTT II 

*Rf W¥ Wf WRT PiWF[ I 
STTRSf Wf fqtftfST ^?p# ^JcTT II 


liJ 

3 1 SfpWt^T^ f ^S5RR; 1(10 13) 

^Wt %?RTTc( Wf WZs II 
3 2 •RRF cj *Rt f^'tlNc'IKs I 

r) ccn efij t^qfWSlkwr^ «H H 

33 W i^TRt f^TRT I 

amJt^f N^WRRi' W: II 

34 ^Rirfr^rf^iTlI 
WfrSTdW SR5F5 R W 3^Tct I ^ ^RFT^xTfR; I 


Indological Truths 
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3 5 f¥rar wrfxf 4 <fFft I 

cRqiWTT p^: f^fW'KT cRT II 
3 6 *Hl^li<isJ' c lcl 3 <£^l R4%c£cRTs ’JRs I 

ST^f^Ts RT¥s ^K^ck^xIMH. II 

3 7 f^PTFT p W$^T4<nf*rafaTftHHit WW*3^ffSlfcl *rFT£RT$ W<d^l ^ 

srfMf^mi's I 

3 8a Riyt^fl %4RfaTT I 

am^f cTCSf ^ II 

3 8b cf II 

3 9 *RT #4 cRTs ^Ts I 

W 3fcs RRTWRTT ^fiWR^Tr II 


4 1 


4 2 


4 3 


4 4a 


4 4b 
4 5 


4 6 


4 


VJ l"H r ll 4T ^HrHI 1(10 1 4) 

4Rf CRT HHluilPl H^YTb^lPf 4^f*Ts II 
ppWMW SFipf MR^dH I 
fa§l4 u ^l 'K’ttcmf 4T^T *R#PSRr II 
^Tte^ikRTTs SRfaRf MfcRT I 


ffp 5TT|^3 *RfaTp II 

5RTRf <£ qp^Ts R^ftcRs I 
W1pRc[ SfT^it faclftcisifcsii-ps II 
flfqRff^TT^s Fn^TFTTR^ ^sSRTs I 
f^rfcRRrrpRTs ^rs *ts ^<^f^H4^rs 
m %cit44l c«rPTs 


f^RRf fW tac( RFT f^RTR^ f^pTRTR; I 
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4 7 

4 8 


5 1 
5 2 
5 3 
5 4 

5 5 
5 6 
5 7 
5 8 
5 9 
5 10 
5 11 

5 12 
5 13 
5 14 


6 1 
6 2 


eydtqwqt wit cRwf q^cT; I 

3jknk1' ^rtt f%fcnct^t%w ^ qsqw I 

-cj'tn-HI fMcTs II 

4 

5 

afWcT oqio^itMHs 1(102 1) 

w#f l 

cRWfSWcTCs ^ vfflunufa 1^-ciwtt?rwk«f^ I 

ftrd^r w q ; wr i qT ?rf faPrsRr qqts 

wnqjfcfter l 

wrM" qwi w% ftwr d%ws dt? I 

W^Ff ST^f f^WTTS2rf^r eft? fe?T d%ws ^ $F§ I 

?rit ^ u j ) f^r^iM Ttefrq darners ^wi 1 ei f^i h i cl ^i^ f^nFcq’fcf qqrici i 
qddtxrcraf arrweTs I 

d%wr w^m qMfacit qwr ctqU^ fawr ^wf^RTd eft? qntfd I 

WFT STft t'j f%STFTT»#r eft? fe?T ?f%Wl WCdt ^Tf ftsRl I 

qs yrdcReT qsqwr ^ frarrq- ftdtq qf&w? qt^wr srg 

Pis-v^' q«Enc( I 

sUWreTs I 

^q; I qfaeiReiufcKwt I 

’^ter ^<wK£f^^r q^rfw fM l 



oMNwwiKq^iqci^tMqjcr qqqcrtfjflq q?T*iT^rcqrfael? sfTI (io 2 2) 

^qw ?wrq wfr w qf?sf q^f qRq\wA+'cil sd^qcncf^ efl 4 



Indological Truths 



302 


6 3 RlURTW*^«T tfed^l«Tt5«T ^sqqTqf 

TO*reStwr«r t s ^t«iw qeiMqTs I 

6 4 I 

6 6 cr^r ^Pt *RfcT l ' 

wiTs q^pMqf ^r I 

^fts ^rWFFTT ^r II 

6 7 srfcrf&pjw *?km Pi qe$" 5rt ftrd% qa^«OTw;q<q£) ^ wt f^^Yxi <i^ti tt- 

q^qtffldT , jw?r ; ^NTwr? w^Yd'c^ 

IM I 

6 8 w ^ ^TTtW feftqW I 9t*f I 

69 wn q*T#q cfcftqT H'^Ffr 3T W ftcfr^f I £f#T qdTT¥ f^qid; I 

610 3r$d<innMlMi'dt r i c M c ) hsiPi Fnrnft#?r |q cq i ft:qwft<^(1 q i Pi 

srfcrf^rf I qcratsstfs wruw^r I icpqT t £ srsqsl q^ rts I qiq 
JTRMW 4|OT) ^ I 

6 11 fMcrqwjfs srr#f^fr^rr^N : ts q - ftqfcr src?r skst ^<wicMwfts srnfts 
ww w «w d)<(l-41<f^cf; ftrd% 1sK ^r^T^nf^rs I 

6 12 filler 4Idr<d«ftx1<cl'l f&cfi q Wl A * I ■«v‘fa) I <d I PTcTs w 

^rNkf^cT: ftrc% I Sfq ^rejrarftr! I 

6 13 W cTcffar 1 T^t q W fMfq SFpT SETcfTRT Bl idl'd; I 

6 14 PfWRf '$ fcT^t 3T8Wm W&g qq|^?u| gp*^ oq^itf fa Pi 4,^ SFCtPr I 

6 15 ^ SFfa- d'qddTIcdq fqT^T dl^t)SdT fojq fa^ll^d^l 3qi^mi^4cqi«TTqq 
qqfqifcffaqq ^Kenc[ I 

6 16 q^ldfaqsfqRf I 


7 1 ^cpq 1 WT^fl - f^^Kcbl 5T^T %TCPrPr qsq (3fT 

qwq tqqqi^liqi srfacRdT qwj I dT ^ SpFTtxP; q 
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wfjiisnuiim 


5 I 


E*IE2f5K2*l 


5TRT tcTsRfET 
3f$FRT; 


"EftWT RTSM 


7 2 cTWs 


MclMI 1WM %W^IH I 


73 cR STerfcT 


fcT^Tt iJtsfTf 


7a aiwqTRWs ^rf ^5 wtwr sift^jcTs wsf^Tcrs ^w^imr fM3 

^fqcfr •i^sfcWWI *PTT JfFPJcTs 3% Wf ^nncTs 

wr^iTcfs ^ ^RcTs ?«rr?f^icrs swrs ^wtt^fwrt flcftt I 

ts’^TSEfFT^r Hfcrf^lHvTCM^ 3f$RTWT I crf^’Jllrl^ ^ d^l4ilNl<I^M 


W*; ^ 


7 7 *Tm WRlt 


8 2 ^cfrcff ^T SK5T ^Sftlcft I <m$ ¥FT 
arsrf^ur mt 3tfiw 3T I 


? TOT RW 


crmw 5r«mf 
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8 4 






ts^RTT fcraw wfrFrmrs 



8 5 srts^rf^s ^prts w$ti wRmrnrs qf^rw ?gm 

I wrcsiw^ f^FfoT ^ wic^mddrr wfcrr 
ffcr zPHIdS^H I ^tolP>r ^ w 5TFPJcTtsfcFTRT TTecpRt 
W^Hiq uU lld’Rd!^d<x<3 > l=(=bRiH I 


86 ^fcT fPfW I 


9 1 


9 2 


9 3 


94 


9 5 


9 6 


9 7 


9 8 


99 




(10 2 5) 


cIMrtWftRi 47T# 3RT wfWd II 
*kt ^ iM ^Fift^r ^cnr I 

ctfri; ^rqf^ ^nf ^r^t otIWci II 
5TcPT»T!f cft^cf I 

^+Mf tfcf wfTs^w II 


wsprawiRr t sift qtesrfat I 

3f^THf MRjm' 5ETRFTW % Rrf^ct 

?T^f WRrfcTs W II 

qafjj^r srs^iRr ar^m’ mffi ^ I 
51cf %T ^wrf sRrHTjftlHRR: II 


SlTfcf tfcf 4TRr I 

wf^r Rk; ^r cTcTs sRr l II 

SRTT^ret q<*MlRlI atflctR I 

wi dRi <hihi smRnfr %? ii 
3TIcqT ^s5TcTs ^Pts mzt f^?R?5cft I 
59T ^ ?Rf % RR; RTTd( 7#W( II 
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9 10 

9 11 

9 12 

9 13 

9 14 

9 15a 

9 15b 

9 16 

9 17 

9 18 

9 19 

10 la 


^T >5 ftenr f$r#cr 11 

jqrfcFnf^^r II 

fefrfsqiTFT dHl*l crcrr II 

3TEznc3#r ^ fMta'^qsjFr f^nw I 

TTTCWfMs II 

t#^rf f^rcft- ^r ?rf *r Pi^Kcis *yj ii 
TOfficT: 5RT e^TW ftcfixiT 55T ^mfcTs I 
ctfkr^i^cf ^rgrfrfifVis II 
SRT^JTT *4lft1<?|£l3&=bl8 ^JcTTs I 

sicrrft Wn q-^McGrrt^ fMcrwn II 
W: tr^STcrfr qrfWrs ST^rfcf | 

9rff II 

rfcTTs d'HIflldls I 

ci^df^ ^T^5=f)<if^rs ii 
W gqftcir: sfw^t 1 

Sf^PWTFTR +WK^fel ^Ts II 
qfi: M'illHfcl' ^ rfr 1% WeflPCs SfJcTs I 
TT^fcT *fN> rftrf> W^TFT faSi4H II 


110 I 

t^^TH^W i£w|fafa5r *[%; I (103 1) 


s 5prf«rr rfrft *n?rfT rft *rt II 
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10 1b 


10 2 


10 3 


10 4 


5* snsTFjt m JTFTfcnft^ I 
qfinf MK*£5PT ^ !l 

TOI sjfrf^s SH^rNt fWp I 
RTffcTs ^rqf fcr«aj«5f WRSR 
^Rfs SfFTR cl I' oR^f I 

sr^RT^RT tfrfj£#crf RFj; W3R II 
JTSZ1^S^c1°MMr R^Tcq-^R^Tts I 


1 o 5 3Rsf%$ ffasrfrf Raters WUl HRI; I 

RTRMs R^f^Ts fast ff¥^; «lftR>l: WR; 
10 6 ^u^vn'gf Rc^Rfefi TfcRT Rtf^clis WRs I 

3Rf^r Rrftf ^rflf^rf II 

10 7 ^^f^lfcRTrf tw^<^l<rf^c1^ <rf%Rs 
it^tFR I 

10 8 y«f«f5IipHT WM STTfrfR Wt cRs I 


10 9 


10 10 


toti wT rIr; II 

Rtssrif ^lAsiltfr sr Rrfjf&rat rts II 

Nr c[ l 


wr rtrf? erffafs II 

10 11 «N “lift fa clY^rgRifcIRrfrfrf R 

1012 rtw xirflni^x^m^igs I ?Fff^rfr snwRrffh I 




11 


111 RRRT R WTTrft vfcufk I (10 3 2) 

ERf m RTFITfa Rrf Thrift - 3njfas II 
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11 2 

11 3 
11 4 
11 5 
11 6 
11 7 
11 8 
11 9 
11 10 

11 11 
11 12 

11 13 

11 14 

11 15 

11 16 
11 17 

11 18 

11 19 
11 20a 


qqr#3T HijRld: 'KTff&Tcft ^r^fcT dTWTfW cT^SK5RJ 

SHI^lfncMIgs 1 

WTT splfcTWT: I 
cflqFTW ^Hycqi<,sn^TKls dc3dc3 I 

R=F5^rr 3siidRaMfH£ c hlf\xl> ^prfcr I ^’SRcft %fe %^WTRs ^Ts I 
ftSTcCTpr? 9Tcf f^TcTs TO KielM m I fkTfcrfes^TT Wf ^ I 

<h'«I1Ri£i^ fflepriir c?5iwfro tcrtnt i 

H«5>1H*T ’ER^sf *Pi5*f ’ET 5Ts splftT^JT crft<?PJSTfcf *rcjcT | 

w^ri^fSTTsf m RW^r^s^rfxfjs MHira'ciict^Hiic^un^ ^ irng*f 

¥RrfcT I 

^Ts ’JW ^ffxfW^RT ST«rf 3T ^SRp'JWH; I 

^^^rNtsfig^R^ll ^[R^Bqci^q^^^tciol q’SRJT# ^1 fei-HIs *JW: I 

Rp^fsts to*ttw f%«Fw#r^r«Er ^ I 
sr wwqftsRit ^ cfi^JTfcifl^ct' II 
5WfeSWTRp*F*f^HIl^dcl: I 

cPt FrFPn^FT cprqitf^s n 

^qx?j TO fqU^s^ldqRim1%SlT I 
^SfTcTOJT ^c^Cl^lg clMc-fl^d, II 
^fM TO RpScTIWT MSf ^Ts mRWcI I 
eftwR cTcftws + i<i| Rh ^sTOfarRrrEter 


*TWT 

o 


wR[ RrRr: 


mR-^ rn hrtoMcmi^s qftinuitfiERr tws w#u^fpt ^ 


^W I RI^qFnWTIWi FJcTT TOT^1*T 3T ^OcTM: 


ft SRfficTT: 


TOTlfr cTRcfr WfaT *pf Rpffa% 
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11 20b 
11 21 

11 22 
11 23 

11 24 
11 25 
11 26 
11 27 
11 28 

12 1 

12 2 

12 3 
12 4 

12 5 

12 6 


m ftcTT dT dWsfa'SPIT 5RR^f dcTtssfftrCT ftldTWTT WT 

dW^S^BfalFTdT d^d; I 

^sjjar <r«trrc*r d«zFT d'^H^nw fH fownwM fttspld 

m ^FFt?f^qt % mtepf f^?r I 

dddMI^d. ^Ws I 51^ Puf-dlcd^ ?nj I ^«Ts ddnildlfVMd, I 
qffNvr dNt footer fM I 

^ dTT*: ^ ft «tHft*T d I fdfi'W ftPTTifr I 

HfVfad % JT6^ Wfpt^fcT I 


liil 

dRpmf ^ W£t fttd ftcr d^TdR I (10 3 3) 

ftstW W°T d Wd^dWTdT ’ltd; II 

WdTsfa^dcWrd; W^t WSPT qFdfcT dftd^ddPWI SR; 

drarcsftft' ^rHt ? . I 


art^WTRFf ddT 'td cRWT I 


II 


ddd WFfa dc£d fad l^FTW c[ dc[ 


^ld^dfadSIdlilg^dl fadsftd; II 
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13 1 

13 2 

13 3 

13 4 

13 5 

136 

13 7 
13 8 

13 9 
13 10 
13 11 
13 12 

13 13 
13 14 
13 15 

13 16 

13 17 


13 


I (10 3 4) 

#4FTW WTT HH4>4P>I II 

wrer ^dt^r I 

^T^lTfcTt 3T «1M I 

Pi -£41 <^4) I Pi 4 II 
cpf 1 4 *raf*r: I 

qqfaqfaf ’SRF 4TWgf «T II 

Pfa^rf qt f^ffers I 

wr «tf 


^cwnf^r w?r ftfasr qrfwrercpf a?P7iqftcf % w 

nWfoM I 

°4IMH^4HI4W* ^ H11 pH <4 -^Tl ^iRa °4W4 cK^if%[4vR[ I 

^rtw , q^sr ^wif^FcjjiH I sftar cKi^cil *r%^s4 ^t hmnci) 
ST^Tf^ wf%% $Nt I 4iWt srft+I^cH wft crft^K$dT f^lMs I 



is sriWstf srf^sr qfr fern’s I 
4>< u llP) *T^f% 4c4lR MRaiPl *fTWs I 

JTsfcsr wws cR^qfwM^Mq^ | srf^ssf f%^rrfte7T ’gpfcr ^rtfcr 
W?R4wPl4iS4 Wf I cT^qjf^R: I 

STcqT^^^T m I 

_^ UTr ^ | 

^rwrgcltewi ? ; 2fT^r effort f% II 

^nWTH^f^ I TOT4«f^ I ^SReFTT fact : I 



sitwqirwTf #q% 
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14 2 STET SfFTTs 


t&GII3£jEEf] 


145 

1 4 6 srr^fefer wrar 
msrfsr l 


fstfotw? srmcm;1 (io 3 5) 
ftrd% % ot tms sj^cKtcHi w w 
T st W f^Rj w3wf WWt I 


i WOT? 


OTTT I OT W 


^ftf^RTTs 


WS^ W WOT : 


Indological Truths 





14 8a 

14 8b 
149 

14 10 

14 11 

14 12 
14 13 
14 14 

14 15 
14 16 

14 17 

14 18 
14 19 

14 20 
1421 

14 22 
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sptf’sr II 

arsfcjft WVi I 

cTcTs rts 5raT# ^ cfFTT I I W[ I an^T 

wr# Pj<io«hh I, 

3 TE z pnci;l I ar^s^^ccr 

<pfaEf w^s[ I 5Ff I 

cTcTs 5rr#s srantf ^ artfawfa <tp# I sr«rfs#sE% i spjw 'qfsrw^; I 

n^^W^^cis I 

W% sifkRlHI^ I 

sre^- WFTT^T 3?^% ftWs I STFtWt cfcTs SFf cRTh i 
are# wihi^m' anw^t ^ I 

W^ITI^TR^ST^ a^tM ?J II 
^srfgJt W%°, ¥$3i I 
f%% qw ^nrn^r f^njw ^ I 
T^cTT«TP^' cfrsrr«Tf cfsfTxT^* II 


aoftm^T II 

fefJHTCpscr ^f^rof II 

^i^ig^if^Mdci ynmlq, I 
^ % cTC^T ^ .11 

-q^ift WTP^rf fsi^^T ^i^n. I 
WTHT 3IW«rf^ITs q-^HTs ^ HTW; 

£ WEriwi^r *T$ci; I 

$mptr<A%w ^ ’‘T^T^frs II 
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14 23 

14 24 

14 25 

14 26 

14 27 

14 28 

15 1 

15 2 

15 3 

15 4 

15 5 

15 6 


wt re wW ftreftafr II 

^ctiraiw^f qr^qfiH srcg^f^l’ 


4$r re ’sr f wnr i; 

3iwr«rw5f ^ ^sT : 

*TSqTci; Sjf^ *£=5# 5^% cTTHT srf^ZTcT WfcT 
H^icsrp'Rrt cjflwr | 
am^- «#ci; ll 


15 


tprcq- ^fare^t HPf\ cRSfiW ^1%?h 
cRqT#T«TRT ^t^f%ifc1'+qfftf^1cf#ct II 
SI^RkIkRicH f^fc1<S+l<R|ct)l R-JiezRT 
IK5T =qkFIT f^rfcTs I 
re 491-K ^ sMf^rRRc^R; I 
irsqr^i% f%fBterqT 4fFW£ II 
*rrcsft«i^fr crsqTsffsre I 

spjsftsflrctep: I 

f^WTs ’jMs ^RpElt ’TFRTt ^frRcft f%fas 
45T*FFft ^<Sti<>; II 


(10 3 6) 
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15 7 

15 8 

15 9 

15 10 

15 11 

15 12 

15 13 
15 14 
15 15 

15 16 

15 17 

15 18 
15 19 


16 la 


ifrjfsrterrcci; I 
mm % ll 

sftns ^rsrr ejRfkts I 

f^rfw f^fprs m&m q®r *rs II 

wf sti©lgfRiii<*iRi^H I 
^eRJ^WTHM 1 HT«TT Tnwrfiffcr; II 
mtrsm mm WTih ww*tft I 

3T8T#^ cTcTs ^^JcTTs II 

TO TONRPTWSlff^: TOT5RT ^«Ts I 

w«T5®cf wr? ^w4t ll 

«TPTs f^cTCcFTtWrts I 
^T'srHf mwm grafts sqwrf% II 

EFT srt^mw T«TWFC I •TTf^RTT ^^fclRtb^ I 

cRSlts ’jwmmis T^WWTf^crr; I 

f^C^WTcf. ^J*|cfJKrifi| I ftTTH*FT ^l¥W «T%^WKSTPfa' ^fcPa^f^fcPTF^T 
mwTPMTWdSE3T57T^T I 


faf^FPr qwrpf sera's ^wi; tjjcTs ll 
i^uwrw ^rr«m^ f^rat f^ntct; l 
Rcqc^iRiiii^cii H 

RMlH^^«TT JjFxfjSEF^ mm TPTO l 

m ?^#T wcpt f^rfSr wf^r RfM ^prefer ^^d 1 ! surfer m 
jp^crf ^r^terq; ll 



Rmw ^m'ItU'W R^in I (103 7) 
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16 lb 
162 
163 

16 4a 

16 4b 

165 

16 6 

16 7 

16 8 


wr *rrsrf •to - fts l 

cTW ^TOTf^TSTFf g f%^Ks | 

W^Fft ^ 1%TOFT»TS f^TFTs 4TOTTfa II 


TOrtf4li^^^lfilers WTOfTTOT I 



II 


yR' ! -il4 srfMr^usfq'^s I 
f^FTFTTf^f TT£zf ftrfft^T HiVHsHH, II 
wr 5T5vrrt I 

^iPUl^'cl^H II 
^ ^f^fciPte+is I 
^■^Ilf^HW ^KT^WTs ^ ^F%PJ II 
fg^FTT *re#!T 5Tts ^raf^rt4 ^ I 


sr&Tspeqr ^r wr fora's w ^ferrs II 
ffcr II 


* & * 
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eddrdtd So b/i ds o£> siiodo, dtiQ 
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51 dokss (SiL ?Jo && <D do&ioan 4 , b<z KOijzj3^crae5fod, 

52 tfs^d skasazpaddrtdg Bo, sfcdi BO, csrai 25 zsafradod, sio?^ sj^srad 

53 sas^o&d a®,d?i/&d,o (Sb&jf^dcd^Jj&d) : doifb-sjo^d si,d 

54 ^afcasicderri deseeds do&d (?rso&C3 Zjja^draoQri) «3docrad,si), 5^)e=S 

55 drfjtfzjdzj3 e ' 5,e cresbi aad,cd3, z3orid*©d3 

56 z^dBeofc riridsa^d asartjs dod,zs,d zisd, sSercorioesrao coedjsdo, oa^j^eagd 
rjaSod^j zdorl^jada 

57 zpsddecxfc azsadrod B,e fo^skdr rfo^sj z^, 3,odz3 sd/tradd, ero^doria 

58 zpradSeok ssaD aai z5 rosbd^, ^racraori, a^cra^oob, roo& 

59 z^ad&afc aza^&rstroxfiS sdcijratf o^oariiS, dcrorutf zraka^ sboftti, u^tdcreOTJCb, 1947 

60 doEsd dos2e£)d £Desbt>o?ra anas 4 ' b ,e sro^bdfsj sbrooKcd 

tf da -S 

* * * 
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H M U) J c4 rqri * 
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